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From ‘the 8-15’ 
to ‘the 8-15’ 


concrete sufficiently hard for 
almost any purpose 


in only 24 hours — 
concrete made with 
*417 Cement’ is ready 
for almost any duty. 
The time saved by its use 
Fe \ means important savings in 
as cost and greater productivity 
of plant, shuttering, etc. 
Please write for 
full particulars of 
* 417 Cement’. 


‘417 cement’? 


QUICK SETTING—EXTRA-RAPID HARDENING 


THE CEMENT MARKETING COMPANY LTD 

Portland House, Tothill Street, London, 8.W.1. 

G & T Earle Ltd., Cement Manufacturers, Hull. 

The South Wales Portland Cement & Lime Co. Ltd., Penarth, Glam. 





BRITISH CEMENT IS THE CHEAPEST IN THE WORLD 
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| PROMETO 


Prometo hydraulically controlled moving 
forms maximise production rates, mini- 


A rapid and mise labour requirements, and reduce 


costs considerably. They are invaluable 


highly in the construction of multi-storey build- 
ings, silos, water-towers, shaft-linings and 


economical other forms of concrete structure. 


method of 
5 We have the sole rights for the manufac- 
erecti ng ture and use of Prometo equipment in the 


United Kingdom. Enquiries are invited 
structures of all from Consulting Engineers, Contractors 
kinds and Architects for the arrangement of sub- 

licence agreements for individual jobs or 


prescribed districts. 


WELLINGTON ROAD, LIVERPOOL 


BUILDING AND CIVIL ENGINEERING CONTRACTORS 


A 
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POWER 


BAR CUTTERS 


The BRRL.SA model, illustrated above, will meet all require- 
ments for high speed, economy, and simplicity of operation. 
This high-speed shearing machine wili cut mild steel rods up 
to 2 in. diameter. It is of robust construction yet portable 
in view of its compact arrangement, and is powered by 
electric motor and self-tensioning Vee-belt drive. The mov- 
ing blade is in continuous action and makes 28 cuts per 
minute ; 2-in. diameter bars require one cut only. The 
static blade is housed in a specially designed seating which 
spreads the shearing thrust over a wide area, thus reducing 
wear and considerably lengthening the life of the machine. 
Let us send you full de<ails. 


CEMENT & STEEL, LTD., SECOND AVENUE, CHATHAM, KENT 


Telephone: Chatham 45580. Telegrams: Cempelgi, Chatham. 
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EP RIVER WALL 


920-FT.. LONG 





FOR 
STANDARD TELEPHONES &CABLESLTD., NORTH WOOLWICH 


PETER LIND & COLTD 


ROMNEY HOUSE, TUFTON STREET, LONDON, S.W.! 


NE ABBEY 7364 
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AIR LIFT 





Matbro 8,000 lbs model in use by J. T. Sydenham Lid., Portsmouth 
any €ROUNp,.,,,, MAL SudO 


a . = RANGE 
gf ee 4,500 Ibs-8,000 Ibs 


Matbro 6,000 Ibs modelin use by Eastwoods 
Lid., Sittingbourne 


MATHEW BROTHERS 


SANDY LANE NORTH, WALLINGTON, SURREY 
Telephone: Wallington 4050 
(Manufacturers of The Super Loadstar Range of Matbro 4,500 lbs model in use by National Coal 30ard(E. Mid. Div.) 
Bulk Loaders) 


M B69 a 
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Super Loadstar loading shovel working 
at S.E. Gas Board, Greenwich. 


in front 


* Front-wheel drive for extra load-shifting power 
x Front vontrol for better visibility and ease of 
operation 
Britain’s first, and Britain’s foremost loading shovel 
with front-wheel drive, The Matbro Super Loadstar is 
built for rugged stability and extra hard work. Its 
powerful bite and precise hydraulic control make it capable 
of handling every sort of material, and its 16” ground clearance 
makes operating easy over the worst ground. 


THE {Ay 32 (0) SUPER LOADSTAR 


for cheaper handling of all types of material 
Write for full de: -ils to 


MATHEW BROTHERS Sandy Lane North, Wallington, Surrey Tel. Wallington 4050 
SS MANUFACTURERS OF MATBRO RANGE OF FORK LIFT TRUCKS 


M Bé955 $7 
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APPROVED 
FOR SITE TESTING 
on all Government Departments’ § Contracts 


4” PRESS AND MOULD 6” PRESS AND MOULD 


in use all over the world 


MILBANK-WELLS HYDRAULIC PRESS AND CUBE MOULDS 
FOR CONCRETE TESTING 


Presses and Moulds in the 2 sizes for Testing 4 in. and 6 in. cubes 
up to 16,000 Ib. per square inch, complying with B.S. 1881. 


MILBANK FLOORS LTD. 


PRESTRESSED CONCRETE CONSTRUCTION 
RIVER HOUSE, EARLS COLNE, ESSEX. Telephone: Earls Colne 419 


Manufactured for us by Horner & Wells, Led., Engineers, Chelmsford, Essex 
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ENQUIRIES INVITED 
FOR 


DESIGN 


AND 


CONSTRUCTION 


WATER TOWER AND TANKS, SCUNTHORPE, FOR 
APPLEBY-FRODINGHAM STEEL COMPANY 


FIOLST 


-——— 
Civil Engineering Contractors, Reinforced Concrete 
Head Office: 46 CLARENDON ROAD, WATFORD 


WHARF AND TRANSIT SHED, MILFORD HAVEN Messrs. LIVESEY & HENDERSON, 
FOR MILFORD DOCKS COMPANY Consulting Engineers 
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No. 7 OF A SERIES SHOWING TECHNICAL DEVELOPMENTS IN CONCRETE CONSTRUCTION 


Prestressed 
SPILLWAY ARCHES concrete 


CLAERWEN DAM 


increases strength and 
speeds construction 





Sponsor: City oF BIRMINGHAM 
WATER DEPARTMENT 


Designers THe PRE-STRESSED 
Concrete Co. Lrp., Lon- 
pon, S.W.1 


Consulting Engineers Sir 
WILLIAM HALCROW & 
PARTNERS. 


Contractors: EDMUND NUTTALL 
Sons & Co. (LONDON) LTp., 
LonpDon, S.W 


Ever since prestressed concrete construction 
was first used in this country, designers, 
architects and civil engineers have specified 
“Wire by Johnsons*’. The reason is quality 
built up on early experimental work with those 
specialist designers who studied and worked 
in the Continental development of this new 
building technique. 

Johnsons have a long record of “ Firsts,’’ 
including indented wire for greater bonding 
and coils of 8 ft. diameter, from which the 
wire pays out straight 


wire was essential 


Yohnsons the choice! 


Richard Johnson & Nephew Lid., Manchester 





, iT 
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Goods Shed, British Railways 
~-Eastern Region, Bury 

St. Edmunds. 

Contractors : Messrs. 

C. R. Price. 



































@ WINDOW SEAMS 


PYLONS- @ EAVES BEAMS ‘ANOTHER 


PILES AND —— @ePURLINS ‘ 
SHEET PILES 

ROAD & RAIL c AN \\ f, [ LAN 
BRIDGES - ROOF aoa a oe ij 


AND FLOOR BEAMS 
PRESTRESSED PRODUCT 
ANGLIAN BUILDING PRODUCTS LTD 


LENWADE 15 NORWICH. Tel.: Great Witchingham 29! 
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Operators welcome new British-made equipment which solves maintenance problems 


SMOOTHER, QUIETER, LIGHTER 
MACHINE IS A REVOLUTION IN 


COMPRESSOR 
DESIGN 
New @ POWER-VANE 


Rotary eliminates parts 
which commonly cause 
breakdowns 


Model 600-RO-2 


On three main counts the new Consolidated 
Pneumatic Power-Vane units are a decisive 
advance on conventional compressor design. 
Firstly, by eliminating those parts which 
commonly cause trouble—clutch, pistons, 
valves, crankshaft—the Power-Vane removes 
almost completely the cost and inconvenience 
of breakdowns. Secondly, its revolutionary 
design principles make it smoother, quieter, 
lighter and more compact than earlier 
machines. Thirdly, its automatic safety 
devices and centralised contro) panel make 
it the easiest and simplest compressor to 
operate. 

Low maintenance costs 

‘The compressor is a simple two-stage vane type 
rotary into which is injected copious quantities of 
oil for internal cooling, lubrication and sealing 
There is no clutch, pistons, valves or crankshaft 
Wear is reduced to a minimum 

Compactness. The Rotary can be driven at 
higher rotational speeds than the conventional 
type of compressor of similar output. The 
engine and compressor are therefore smaller 
and more compact. Saving in bulk is approxi- 
mately 30°, 

Lightness. The reduced dimensions of the 
compressor and engine mean a great saving in 
weight 

Smooth operation. Because there is no re- 
ciprocating motion in the Rotary, it is free from 
vibration, is appreciably quieter, and the air is 
delivered smoothly and not in pressure pulses 

Safety devices. Provided with fully automatic 
devices to stop the plant in the event of oil pressure 
failure or excessive rise im temperature, the 
Rotary is virtually foolproof. No damage can be 
caused by mishaps or negligence such as clogged 
filters, lack of oil or engine coolant, oil or coolant 
pump failure, etc. 





CJ atomizeo on 


GE quo 











— 





New design features. Al! 
controls are assembled on one 
placed 
Non-detachable radiator doors 


panel 


conveniently 
are adjustable to compensate for 
weather variations. Side closing 
panels are simply raised out of 
the way without awkward detach- 
ing. Two-wheel models have 
built-in compartments for hous- 
ing tools, etc., and all models 
have electric starting as standard 


Available in five sizes. 
Model 600-RO-2 powered by 


Rolls-Royce oil 


ten-tool’’ unit ideal for big 


engine is a 


construction schemes 


Model 365-RO-2, powered by 
Rolls-Royce, is a 


seven- 


Diagrammatic explanation of the Power Vane Rotary Compressor 


tool ’’ plant of ample margin for 
average construction needs. 


Model 210-RO-2 is a medium 


capacity plant suitable for 


four-tool '’ operation. 


Model 175-RO-2 is suitable for 
three-tool’’ operation yet is 
rendered highly mobile by its 
! 


two-wheel mounting 


Model 


maximum output of any two 


120-RO-2 gives the 
tool "’ plant and is of ample size 
for operating two breakers or 
rock drills 


ROTARY COMPRESSORS 


Manufactured by [ Consolidated Pneumatic |) TOOL COMPANY LTD. 232 DAWES ROAD, LONDON, 


S.W.6 
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CHRISTIAN] & NIELSEN LTD. 
CIVIL ENGINEERING CONTRACTORS 


INTAKE TOWERS FOR BRITISH OIL AND CAKE MILLS, ERITH 
CONSULTING ENGINEERS: MESSRS. FREDERICK SNOW & PARTNERS 


ROMNEY HOUSE, TUFTON STREET, WESTMINSTER, LONDON, S.W.1 


Telephone: ABBey 66/4/7. Telegrams: Reconcret,Sowest, London. Telex: Reconcret, 2-2305 
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Test Sieve Shaker 


For accurate particle size analysis of materials, vibra- 
tion alone or hand shaking is insufficient. Vibration 
alone is more inclined to aggregate the material. The 
INCLYNO ensures perfect segregation of particle 
sizes in the shortest possible time with the double 
movement of gyrating and jolting the test material. 


Essential for all laboratories, the INCLYNO is standard 
equipment in many government laboratories, nation- 
alized industries and industry in general. 


Operated by a fractional h.p. motor and supplied 
complete with automatic time switch. Models for 
4 in. to 18 in. dia. test sieves. The INCLYNO 
is unequalled for accurate screen analysis. 


INCLYNO 


For full details write or telephone Paddington 7236 for list 
1N5004 


THE PASCALL ENGINEERING CO. LTD. 


114 LISSON GROVE, LONDON, N.W.1. 





HALLTO HYDRAULIC 
REINFORCING ROD 
CROPPING MACHINE 


Cuts a 2” dia. rod in 3 secs. 


* 8 sided blades 
* Portable 
* Early Delivery 





Full details from Sole E R N G 


N s ON. E.2. 


63 INGENGCO. LONDON 





Concessionnaires 25/37 HACK 
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FEBCRETE 


air entrained concrete 








increased workability 




















| lower water-cement ratio faster concrete placing 














increased strength decreased costs 

















There is indisputable evidence that ‘* Febcrete *’ Air Entraining Agent provides 
an easy means of producing better concrete with all-round savings in cement 
requirements and concrete-placing costs which are far greater than the infini- 
tesimal cost of ‘‘ Febcrete."’ This evidence, which is based on the use of 
** Febcrete "’ on important concrete constructional undertakings throughout 


the world, is available without obligation to all Engineers and Contractors. 


FEB (GREAT BRITAIN) LTD. 


LONDON: 102 KENSINGTON HIGH STREET, W. Telephone: Western 0444 
MANCHESTER: ALBANY WORKS, ALBANY ROAD, CHORLTON-CUM-HARDY Telephone: Choriton 1063 
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@@@ what wire is. it forms the 
basis of concrete road construction. 
These new modern highways are 
the very arteries of our nation, 
flowing with vehicles; each one 
of which is itself a virtual maze 
of electrical circuits and wire. 
Spencer Wire is in the midst of 


»)pencers our life. 


@ Some of the Wakefield enterprises 
Wire for Industry, Electrical Con- 
ductors, Wire Mesh for reinforced 
concrete, Expanded Metal. 





THE SPENCER WIRE COMPANY LIMITED, WAKEFIELD 


Telephone: Wakefield 6/11 (10 lines) Telegrams: Spencer, Telex, Wakefield Telex No. 55200 
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1 1-Storey Slats for the L.C.C. at Wandsworth. 


BUILDING SENSE 


The most successful building ~perations today are the fruits 
of collaboration—the closest possible partnership of owner, 
architect and a widely experienced firm of builders and 
contractors. Wates are such a firm 


Wates believe in pre-planning, the scrupulous examination of 
all possible means of achieving the client's aims with maximum 
economy and at maximum speed. And the final drawings are 
those which crystallize optimum solutions to every aspect of the 
building problem. The Wates method invests the owner with 
complete control of costs : he gets his building at a price within 
his budget, and he gets it on time 


Architects and building owners find that Wates building opera- 
tions are both economical and successful because they make 
full use of the latest mechanical equipment, and because they 
co-ordinate men, materials and machines to the maximum 
advantage 


These services are offered either on a fixed fee basis or ai 
a fixed inclusive price. Consult Wates or put them on your 
tender list—it pays 
Wates Offer 
The advisory service of their experienced 
engineering, surveying and pre-planning 
departments 
Efficient and highly economical building 
‘o precise programmes 


HEAD OFFICES 1258/1260 LONDON ROAD S.W.16 Telephone POLIards 5000 
LONDON DUBLIN NEW YORK 
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Gunite & Cementation 


SYSTEMATIC REPAIRS TO STRUCTURES BASED ON 
SYSTEMATIC DIAGNOSIS OF DEFECTS 


WHITLEY MORAN 


AND CO. LIMITED, 
5 Old Hall Street - Liverpool 3 Telephone : CENtral 7975 


SPECIALISTS IN THE REPAIR OF ENGINEERING STRUCTURES 








Output a! 


by : 


his machine is specifically designed for the 

mass production of SOLID blocks in sizes 
18” x 9” x 2°, 24,3” and 4” inthickness and iscapable 
of making 550 units per hour by means of ** Duplex "’ 
fitments. 


itments as extras are also available for 
manufacturing HOLLOW blocks one at a time, 
having two cavities to standard measurements 
18” x 9 x 3”, 44", 44”. 6”, 83° and 9” in width. 
t is fitted with a large hopper and mechanically 
operated conveying gear, combined with a feeding 
box. The gear mechanism is automatically lubri- 
cated by an oil bath within the gear box. ictal Uibnesomne vente 
Full specification will be sent on application. 
TRIANCO LIMITED 


IMBER COURT, EAST MOLESEY, SURREY TRIA | [ae] 
Telephone : EMBerbrook 3300. 


Telegrams : Trianco, East Molesey. BLOCK-MAKING MACHINES 
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KNOWLEDGE 





Nearly half a century of 
experience lies behind Tileman’s experts. 
They are completing contracts to 


schedule and their area is global. 


TILEMAN 


& COMPANY LTD. 


SPECIALISTS IN DESIGN AND CONSTRUCTION 
OF REINFORCED CONCRETE STRUCTURES 


ROMNEY HOUSE, 
TUFTON STREET, 
LONDON, S.W.TI. 

PHONE: ABBEY I55I 
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“STABIL’ BINDERS 


ARE GREAT LABOUR SAVERS 


In one simple action they fix reinforcing 
rods as though welded. No slipping. 
No “fiddling” with wire. No tools to 
get mislaid. Any workman can use them. 
Made in all sizes for binding }-inch up 
to 1}-inch rods. Give “Stabil” Binders 
a trial and judge for yourself. 
@ SEND TO-DAY for demon- 
stration samples and prices. 


HUNTLEY & SPARKS L"? 


DE BURGH RD., S. WIMBLEDON, S.W.19 
Phone: Liberty 2446 
ee ee 











CHESTERFIELO . WORKSOP 


ennewen. / sige 
vy NEWARK 

NOTTINGHAM ____« 
— GRANTHAM 


e DERBY 
ON-TRENT @ LOUGHBOROUGH 





Trent Gravels 
10,000 tons per week 
Washed & Crushed |} in. to 4 In. 


We are the leading suppliers of high-class concrete 


TRENT GRAVELS LTD 


ATTENBOROUGH NOTTS 
Telephone : Beeston 54255. 











“CONCRETE SERIES” 


BOOKS on CONCRETE 


For a complete catalogue giving prices in 


sterling 4nd dollars, send a postcard to: 


CONCRETE PUBLICATIONS, Ltd. 
14 Dartmouth St., London, S.W.! 
England 
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it you have 


FRANKIPILE 


a foundation 


FRANKIPILE 


problem 


Booklets giving technical information on FRANKIPILES will be sent on request 


FRANKIPILE 


THE FRANKI COMPRESSED PILE CO. LTD.* 39 VICTORIA ST LONDON SWI 
CABLES * FRANKIPILE SOWEST LONDON 


AND IN AUSTRALASIA - BRITISH WEST INDIES - IRAQ - RHODESIA + S. AFRICA 
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GUNIGE 


SPECIALISTS 

















Wa. MULCASTER | 


& CO. 


e invite inquiries 
. structures of eve 


of the country. CREWE 
HASLINGTON ae 


Telephone: Crewe praca BCR 


(CONTRACT ORS) LTD. 


d Renderings 
Gunite Linings an 
. for Gu as kind In any part 
for new oro 














PIN YOUR FAITH 
TO THE TESTED 
BRAND. 


THIS LABEL ON 
EVERY BARREL 
CARRIES WITH IT 
FIFTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 


NONE OTHER IS 
“JUST AS GOOD” 


THE LEEDS OIL & GREASE CO. 


Phone 22480 LEEDS, 10 "Grams: “G 
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The Reinforced concrete frame 
of a ten-storey block of flats 
for Battersea Borough Council. 
Borough Exgineer and Surveyor 

H. ATKINSON, ESQ..AM.LCE 
Consulting Engineers 

W. V. ZINN & ASSOCIATES 

Architect 

W. R. FOWLER, ESQ... A.R.I.B.A 
Assistant in Charge W. }. JAMES, ESQ. 


RUSH & TOMPKINS LTD. 


Building and Civil Engineering Contractors 


LONDON DURBAN COLOMBO EDMONTON ALBERTA 
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For Greater Strength, Firmer Bonding 
and Better Surfacing of Concrete— 


BASS 


Extra-High Frequency 
INTERNAL CONCRETE VIBRATORS 


@ The model illustrated here operates 9,000 to 
15,000 Vibrations per minute from low flexible 
shaft speeds of 4,500 to 7,500 R.P.M. 

@ Petrol or Electric Drive. 

@ Robustly built throughout and backed by 
genuine service. 

@ Fitted centrifugal clutch, long-life flexible drive 
and Vibrator. 


This unique machine, with quick-change additional 

350-A (Swivel Ba 8 Meunel tools, can also be used for: SURFACING, WET- 

ning et ms ages weber cia pa RUBBING CONCRETE, GRINDING, DISC SAND- 

Prompt Delivery: flighty Competitive Prices. Genuine ING, AND DRILLING (up to !}” in Concrete, 1” in 
Steel, and 2” in Wood) 


% We operate a 48-hour Shaft Repair Service for all makes. Write to-day for 8-page fully descriptive 
Catalogue. Agents throughout the world. 
30 years’ experience in the design and manufacture of flex-shaft tools. 


THE FLEXIBLE DRIVE & TOOL CO., LTD. 


EDENBRIDGE, KENT. Telephone: 3385-6 
LONDON OFFICE: 17 QUEENSBERRY WAY, S.W.7. Telephone : KENsington 3583 
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ALLT-NA-LAIRIGE PROJECT 


Photo by pent of North of Scotland Hydro Electric Board. 
s: Messrs. Babtie, Shaw & Morton 








Contractors for: 
POWER STATIONS 


DOCK AND HARBOUR 
WORKS 


HYDRO-ELECTRIC WORKS 


REINFORCED CONCRETE 
WORKS 


TUNNELLING IN FREE AND 
COMPRESSED AIR 


EARTHWORKS 
RAILWAYS 
MAIN DRAINAGE 


INDUSTRIAL BUILDINGS, 
ETC. 





Work in progress on the new 
Allt-Na-Lairige Dam. It was here 
that the drilling of 444 feet of 
tunnel in one week set up a new 
British and European tunnelling 
record. 


A ed ES. 


)GWAY & PARTNI 


CIVIL ENGINEERING CONTRACTORS 


2, LYGON PLACE, GROSVENOR GARDENS, 
LONDON, S.W.I 


Telephone : Telegrams : 


SLOane 078! Maripar, Sowest, London 
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McCALLS FOR JETTIES OF 
‘“MACALLOY” 
KWINANA OIL REFINERY 
PRESTRESSING 


STEEL WESTERN AUSTRALIA 


The photograph shows the final section of 
the 3000 foot main trunk way of the oil 
jetties at Kwinana Oil Refinery, Western 
Australia—which will be the largest refinery 
in Australia on completion. The LEE- 
McCALL system of prestressed concrete 
construction was employed in the construction 
of these jetties. 
Consulting Engineers: Messrs. Rendel, 
Palmer & Tritton—London. 
Contractors : Kwinana Construction 
Group (Pty) Ltd. 


McCALLS MACALLOY LIMITED 


TEMPLEBOROUGH - SHEFFIELD - PO BOX 41 
Telephone: ROTHERHAM 2076 (P.B. EX 8 LINES) - LONDON OFFICE: 8- 10 GROSVEHOR GARDENS, S.W.!. 
also at Birmingham and Portsmouth. Telephone: SLOANE 0428 
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UNI-TUBES LTD. Enquiries to London Office 
9 SOUTH MOLTON STREET, W.1  "elephone : Mayfair 7015 


WORKS: ALPHA STREET, SLOUGH _ Telephone: Slough 24606 








NI-TUBE 


(KOPEX PATENT PROCESS) 


The pliable steel tube for 
forming DUCTS in concrete 


Ducts for stressed concrete 


Labour saving . . . easy to install . . . outer corrugation gives a perfect 
bond to the surrounding concrete . . . the inside of the tube is smooth 
to facilitate the passage of bars or cables and allows free flow of grout. 
These are some of the advantages of the new Uni-Tube which make it 
the ideal and economical method of forming ducts with unskilled 
labour and without any special apparatus. The Uni-Tube is left 
permanently in the concrete. Metal coupler covers for Macalloy 
couplers, also plain tube connectors and grout-feed connectors can be 
supplied. 

Supplied in ¢", 2°, I, 14", 18", 14, 2", 34", and 6° id. 

As approved and supplied for the Lee-McCall, Freyssinet, 

and Gifford-Udall systems. Also suitable for other 

systems and designs. 


Ducts for conerete installations 


Uni-Tube is also being widely used as the best and the most economical 
means of providing a duct in concrete which has a smooth bore, through 
which electrical wiring, piping, etc., can be passed with speed and a 
saving in labour. 

Available in sizes as above or up to 74 i.d. in alternative grades. 

Drum packing containing up to 10,000 ft. protects tubing 

in transit and ensures easy handling on site. Required 

lengths cut with a strong knife. 


EXTERNAL RIBS « SMOOTH BORE e EASILY BENT BY HAND 
STAYS PUT e EXTREMELY LIGHT WEIGHT e NO DISTORTION 


OF BORE « NO FRAYED OR LOOSE ENDS 


Supplied to leading contractors throughout the world 
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VARIABLE 
GRID 
WINDOW 
at 


Willenhall 
Comprehensive 
School, Staffs. 


A. C. H. Stillman, Esq., F.R.1.B.A. 
County Education Architect 


Reinforced Concrete and Glass 


m4mnnmoOuprd 


Y 


B 
J. A. KING & Co. Lib. teieptone: centmar 56 (sines 











WASHED 
BALLAST, SAND, SHINGLE & 
Crushed Aggregate for Reinforced Concrete. 


WILLIAM BOYER & SONS, LTD. 


DELIVERED DIRECT TO ANY Cohahenaast Reet, 
CONTRACT BY MOTOR LORRY. IRONGATE WHARF, 


Quotations on Application. PADDINGTON BASIN,. W. 


Telephone: Paddington 2024 (3 lines). MEMBERS OF B.S. & A.T.A. 


BARS in sizes from ¥ in. to I} in. Mild 
Steel 28-33 tons Tensile cut to lengths. 
BARS bent to schedule. 


BARS for prompt delivery to site at com 
Send your inquiries to petitive prices. 


PASHLEY & TRICKETT - LTD. 


STOKE STREET, SHEFFIELD, 9. Telephone: 41136-7. Telegrams: “‘ PET" SHEFFIELD, 9 
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The most comprehensive range 
of Allam internal vibrators in- 
cludes petrol, electric and pneu- 
matic types with frequencies up 
to 11,500 r.p.m., and all offered 
with three sizes of interchange- 
able vibrating units to suit very 
harsh dry concrete mixes, vari- 
ous cross-sections, and spacing 
of reinforcement. 


External vibrators are 
offered in five sizes to 
suit the size and shape 
of the member to be 
concreted. They are 
used as complementary 
to internal vibrators, or 
where the section and 
reinforcement exciude 
the entry of internai 
vibrators. 


Details of these and other 
items of contractors’ plant 
sent on request, 


E-P-ALLAM € CO. LTD. 


LONDON: 45 Great Peter Street, S.W.!. ~- Telephone: Abbey 6353 (5 lines) 
SCOTLAND : 38 Cavendish St., Glasgow, 0.5. Tel.: South 0/86. Works: Southend-on-Sea. Tel.: Enstweed 55243 
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FOR ASBESTOS 
CEMENT 


ae <2 
i aN 


FOR CONCRETE 


FOR CEMENT 
RENDERINGS 


ras 


FOR BRICK - 
WORK 


NO PETRIFYING LIQUIDS—NO PRIMERS 


EVODYNE PAINTS are ideal for direct application by 
brush or spray-gun to asbestos cement, concrete, cement 
renderings, brickwork and all alkaline surfaces, without the 
use of petrifying liquids or special primers. Dust dry in 
30 minutes, they give complete protection for economical 
outlay. Send today for leaflet No. 1003. 


Bre Cuts Buitang ond Mountenanee Costs ! 
EVODE LIMITED - STAFFORD - ENGLAND 


Telephone: 1590/1/2 Telegrams: Evode, Stafford 
London Office: 1, Victoria Street, S.W.1. Telephone: Abbey 4622/3 
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perfect 
roof... 


by 
JOHN MOWLEM 
& C0. LTD 


Span 40 feet, length 120 feet, radius 
30 feet . . . and its finish is fault- 
less! How was this achieved? By 
the use of Thamesply Plywood 
Shuttering, the smoothest, lightest, 


most economical shuttering of all. 


Contractor: John Mowlem & Co. Ltd. for the Telegraph 
Construction and Maintenance Co. Litd., Metals 


Division, Manor Royal, Crawiey. = ZY 
Architect: The late Arthur H. Russell Esq., A.R.1.B.A. 3 





BS ipa SHUTTERING 


(Fpenel Beade . We . P."" Te 
3 m ans er and Boil Proof 


Supplied only through the usual trade channels 


THAMES PLYWOOD MANUFACTURERS LIMITED 


Harts Lane « Barking * Essex * Telephone: Rippleway $511 





TA 6636 
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An Electrically Driven PC3 Concrete 
Pump with remixer. Capacities from 20 
to 24 cu. yds. per hour. Ranges actually 
obtained 135 ft. vertical or 1,500 ft. 
horizontal. 


FOR SALE AND HIRE 


EFFICIENT RECONDITIONING SERVICE 


CONCRETE 
BY PUMP AND PIPELINE 


The latest and most efficient method of placing concrete. 


Life of Pump practically indefinite : all essential surfaces in contact with concrete 
are renewable. 


Pumpable concrete must of necessity be good concrete. 


Pump and Mixing Plant can be located at the most convenient position within 
the pumping range. 


The continuous output of the Pump at a constant speed governs the working 
of the whole concreting gang. 


THE REGISTERED TRADE MARK OF ( PUMPCRET ) THE CONCRETE PUMP COMPANY LIMITED 


ONCRETE PUMP UOMPANY 
4STAFFORD TERRACE, LONDON, W 8 


Telephone: Western 3546 Telegrams : Pumpcret, Kens, London 
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. MCalls 
ATOBAR 


FABRIC REINFORCEMENT 
FOR ROADS 


Sir Herbert J. Manzoni, McCall’s “‘ Matobar ” Welded fabric reinforcement 


C.B.E., M.1.C.E. 


City of Birmingham 


Engineer & Surveyor: 


was used in the new Digbeth road-widening scheme 


General Contractors : 
Tarslag Limited, for Birmingham Corporation. 


Wolverhampton 


REINFORCEMEN 


McCALL & CO. (Sheffield) LTD. 
Templeborough - Sheffield - P.O. Box 41 


Telephone : ROTHERHAM 2076 (P.B. EX. & Lines) 
London Office: 810 Grosvenor Gardens, S.W.! Tel.: Sloane 0428 inane 
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RAWLBLUG 


nae a 


THE RAWLPLUG COMPANY LTD. 
CROMWELL RD., LONDON, S.W.7. 


FIXING DEVICES 


Apri 


THIS BOLT (1'" DIAMETER) 


FIXED AND CAULKED 
IN CONCRETE 


tZO 
mundo! 


The Rawiplug Bolt Anchor is a 
fixing we supply for Heavy Duty 
Work especially where there is 
Vibration or Shock-loading—im- 
mensely strong, and easily caulked 
to withstand wet conditions. In 
this test the hole was drilled (8”deep 
< 2}” diameter) with a Rawiplug 
P.H. Bit in a pneumatic hammer, 
and caulked with a standard Rawl- 
plug Caulking Tool. Concrete 
characteristics and working con- 
ditions vary so widely that it is 
impossible to generalise about times, 
but this test affords striking evidence 
of the extraordinary speed of the 
Rawlplug method as compared with 
any other—no grouting, no waiting 
for cement to dry. 


Write for Publication No. BA1373 
which gives technical information, and 
if you have a fixing problem, please 
give details. Our Technical Service 
Dept. will be delighted to advise you, 
without charge. 


THE WORLD’S LARGEST MANUFACTURERS OF FIXING DEVICES 


B423A 
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DUCTEX 





LIGHTWEIGHT 


METAL SHEATH Aj Y 


ff 





Specia!ly produced for 
forming ducts in 
prestressed concrete 


It is available in 10-ft. lengths with screw or bell 
ends, with internal diameters of 14”, |}, 2”. 


Each length is simply threaded on the cable and screwed or butted into 
the preceding length. The joins are covered with tape for added 
protection against the concrete grout entering the duct. The whole 
cable encased in steel is then placed in the structure in the design 
position. 





DUCTUBE COMPANY LIMTED 


ADELAIDE STREET STRAND LONDON WC? 
7 ‘ cov t Garden tisé 7-8 
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INTERESTING. e+ TO ALL CONCRETE USERS! 


COLCRETE COLLOIDAL CONCRETE MIXERS 


PRODUCE by high-speed mixing, and without the need for additives, a 
stable fluid water-cement-sand 
COLGROUT. 


Colgrout fills the voids of large 
aggregate to produce Colcrete 
which may be formed above or 
below water with equal ease and 
economy. 





MASS WORK 

DAMS 

FOUNDATIONS 

FLAT WORK 

ROADS & AIRFIELDS 
FLOORS 
UNDERWATER WORK 
SEA DEFENCES 


COLLOIDAL | ==. 
GROUTING CABLE 
CHANNELS OF 
Cc 0 M C ETE PRESTRESSED CONCRETE 
METALLIC CONCRETE 
@ CELLULAR CONCRETE 
@ ABNORMAL 


CONCRETING JOBS 





* 


SAVE UP TO 
25% OF CEMENT 
AND SAND 
COMPARED 
WITH 
TRADITIONAL 
CONCRETING 
METHODS 


FURTHER 
PARTICULARS 
SENT ON REQUEST 


COLCRETE 
Li iva ITE 0) GUN LANE-STROOD-KENT 


TELEPHONE: STROOD 78431 /2/3 
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COSTAIN CONCRETE CO. LTD. 


DUNCAN HOUSE, DOLPHIN SQUARE, LONDON, S.W.1 


TELEPHONE :— VICTORIA 3172 4 


for 
High Quality 
Precast and Prestressed 


Concrete 


LONDON UNIT FACTORY LANCS. YORKS. & MIDLANDS 
Stahiton Lane, Southend Arterial Road, R. Costain @& Sons (Liverpool) Lid., 
Childerditch, Nr. Brentwood, Essex Barlows Lane, Fazakeriey, Liverpool 9 
Tel. : Heronqate 317 Tel Aintree 4141/5 


SCOTLAND WALES 


COLTNESS FACTORY Cowbridge Road, 
Newmains, Lanarkshire BRIDGEND, Glamorgan 
Tel Wishaw 88o Tel. : Bridgend 961 
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7 Reinforced Concrete Cast Stone 


DESIGN AND CONSTRUCTION 


Floors Granolithic Pavings 


IN SITU AND PRECAST 


Staircases 


STUART'S 


GRANOLITHIC CO. LTD. 


FOUNDED 1840 


LONDON EDINBURGE 
105 Baker Street, W.1. 46 Duff Street 
Telephone : Welbeck 2525/6. Telephone : Edinburgh 61506. 


BIRMINGHAM MANCHESTER 
Northcote Road, Stechford Ashton Road, Bredbury, Stockport. 
Telephone : Stechford 3631/2. Telephone : Woodley 2677/8. 

















THE 


“JOHN BULL” 
CONCRETE BREAKER 


NEW “B.A.L.” TYPE. 
INCREASED: 
PENETRATION, RELIABILITY, LIFE. 


REDUCED — 
VIBRATION, NOISE AND WEAR. 


THESE ARE THE SALIENT FEATURES 
OF THE NEW CONCRETE BREAKER 


* * * 


REAVELL & CO., LTD. 


RANELAGH WORKS, IPSWICH. 
TELEGRAMS : “ REAVELL, IPSWICH.” TELEPHONE: 2124 
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FOR E 


LISSAPOL N 


—a stable surface-active a 
workability of concrete wi 
its strength. LISSAPO 
either to reduce the wat 
affecting workability, thus 
or to reduce costs by allg 
affecting the strength 


Used on 


APHROSOL FC 
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Steel 
Reinforcement 


--»- bent... bundled... labelled 


Delivered to site ready for fixing « 
No loss of time in checking and sort- 
ing material ¢ No loss of material 


due to prolonged storage on site e 


A complete service of 
DESIGN, FABRICATION AND FIXING 
for all types of Reinforced Concrete 
Construction. 


Ff. 6. VOMES 


AND COMPANY LIMITEO 


| 


WOOD LANE, LONDON, W.!2 __ Telephone : Shepherds Bush 2020 ~ 
BUTE STREET, CARDIFF Telephone : Cardiff 28786 | f} 
TREORCHY, GLAMORGAN Telephone : Pentre 238! 














544/ 3833 
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LENSCRETE 


GLASS -" FERRO- CONCRETE 





SHELL 
ROOF 


CONSTRUCTION 


LENSGRETE LTD. 


66 QUEEN’S CIRCUS LONDON, S.W.8 
TELEPHONE : MACAULAY 1063 


Agents in all parts 
of the British Isles, 
Dominions and Colonies. 





WATERTIGHT 
LININGS 
FOR 
RESERVOIRS, 
SWIMMING 


BATHS, ETC. 


= 
LININGS 
FOR 
TUNNELS, 
SEWERS, 


TANKS. 


Specialists in the Repair and Reconditioning of 
Reinforced Concrete Structures, etc. 
THE 


| Telegrams : Telephone : 
Ganite Hitchin 
=e 4371 


Hitchin 


CONSTRUCTION CO LTD 
WESTERN WESTERN HOUSE, HITCHIN, HERTS. } HITCHIN, WESTERN HOUSE, HITCHIN, HERTS. } 
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CEMENTATION 
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=) \"| A weexty arcus leas 
SEA BREAKS INTO MAIN SEWER 
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If you've a problem _ 
of this kind—consult 


(EMENTATIO 
\ NW : 


gi COMPANY LIMITED 


BENTLEY WORKS, DONCASTER. Telephone: Doncaster 54177-8-9 
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NO OTHER CEMENT GIVES YOU 
THIS TIME/STRENGTH ADVANTAGE 


Only Aluminous Cement will provide concrete which reduces 
waiting time to such a low minimum. By careful planning, main- 
tenance work, such as floor repairs, or the installation of new 
machines, can be accomplished over the week-end, or even over- 
night, without interruption of production. Keep a stock of 
Ciment Fondu—against these urgent repairs. 











Yi. 


Concrete for 











any purpose 
within 24 hours 
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Ready to walk upon at Machinery can be Road repairs can be Piles can be driven at 
eight hours erected upon founda- re-opened to traffic at 24 hours 


tions at 16 hours. 18 hours 


FON 1) U Write for copy of interesting leaflet : 
= Pate <a **DO THAT CONCRETING JOB OVER THE WEEK-END” 


LAFARGE ALUMINOUS CEMENT COMPANY LIMITED 
73 BROOK STREET, LONDON, W.!. Tel: MAYFAIR 8546 
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use the A. . 
SERVICE 


for concrete work 














SHUTTER PANELS 


All sizes and types 


ADJUSTABLE SHORES 


for floor and beam support 


ADJUSTABLE CENTRE FORMS 


for floor support 


SHUTTERLOCK WALING CLIPS 


for bracing with scaffold tybe and locking the panels together, eliminating nuts and bolts in 
shuttering. Tremendous saving im erecting and striking costs 


COLUMN CLAMPS : BEAM CLAMPS 
ROAD FORMS : TRENCH STRUTS 


We also design and manefacture Steel Moulds for Floor Beams, Piles, Railway Sleepers and al) 
other precast concrete products 


Let us solve your problems 


A. B. MOULD & CONSTRUCTION CO., LTD. 
92 WHITEHORSE ROAD CROYDON SURREY 
Telephone: Thornton Heath 4947. Telegrams: Abmould, Croydon. 


WORKS: VULCAN WAY, NEW ADDINGTON, SURREY 
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44 mesh reinforcement in hoppers of coalbunkers at new factory for 
Associated Weavers Ltd., Toftshaw, Braford, Y orks. 


ONLY EXPAMET EXPANDED STEEL can claim sixty successful 
years as a steel sheet reinforcement for concrete. Today, Expanded 
Steel is widely used for all types of civil and structural engineering 
~ buildings, tanks, reservoirs, swimming baths, sea defences and 
other reinforce concrete construction work. There is a wide range 
of standard variations and weights in ‘ Expamet’ Expanded Steel 
Reinforcement. Our engineer can discuss your problems and 


prepare designs and estimates. 


DESIGN SERVICE 


A complete concrete reinforcement design 
service is operated by Expamet to help 
you. Take advantage of it. Briefly, the 
service includes : 1. Design with economy ; 
2. Preparation of working drawings; 3 
Supply of reinforcements; 4. Delivery 
on schedule; 5. Technical advice and 
literature 





BOLT BOXES 


Expamet Foundation Bolt Boxes are 
manufactured from {° mesh Expan- 
ded Metal, which has the property 
of being able to retain wet concrete 
The Boxes are made conical, cylindri- 
cal or rectangular, to suit particular 
requirements, in any reasonable 
dimensions. 


THE EXPANDED METAL COMPANY LTD. 
10 Burwood House, Caxton Street, London, S.W.1 


Expamet 


Tel: ABBey 7766 


P.O. Box 14, Stranton Works, West Hartlepool. 


Expanded Metal Products 


Also at: ABERDEEN - BELFAST 
GLASGOW 


Tel: Hartlepools 5531 


* BIRMINGHAM - CARDIFF - DUBLIN - EXETER 
- LEEDS - MANCHESTER 


+ PETERBOROUGH 
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FOR SAFETY, SERVICE AND SATISFACTION 


MILLS SCAFFOLD CO. LTD. (A Subsidiary of Guest, Keen & Nettlefolds Ltd.) 
Head Office: TRUSSLEY WORKS, HAMMERSMITH GROVE, LONDON, W.6. RIVERSIDE 3011 (10 lines) 


Agents and Depots : 
BELFAST - BIRMIN AM - BOURNEMOUTH - BRADFORD - BRIGHTON - BRISTOL - CANTERBURY 
CARDIFF - COVE Y - CROYDON - DUBLIN GLASGOW +: HULL + ILFORD - LIVERPOOL 
LOWESTOFT - MANCHESTER - MIDDLESBROUGH - NEWCASTLE - NORWICH - PLYMOUTH 
PORTSMOUTH ~- PRESTON - READING - SHIPLEY - SOUTHAMPTON SWANSEA - YARMOUTH 
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J. & H. Bullough find JOHNSON 
DIESEL DUMPER trouble-free 
after 6 months of heavy going... 


ae 


Ss 


rece? 
eons ee 


Lamcooet 


Available in three models (1 yard, 

— Ts 1} yards, and 2 yards capacities), 

of Tost a csere empsette tar oars Johnson Diesel Dumpers are 
TT eed renowned for their simplicity of 
vos, oo parenacet one St 0's e stnce te lame control, ae construction and 

sis wacbine bee SOE, Tig at Gherlel om ates ability to keep going under the 
a, Saunet_ cont we Te eee 8 OTT abuse per, onl worst conditions. Site demonstra- 
ar "ls caret tions are arranged without obliga- 
tion. Write for leaflet CC/2/6727 
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| see it's a 
JOHNSON MACHINE 
that's godt © 


© 





C. H. JOHNSON (MACHINERY) LTD - ADSWOOD - STOCKPORT - CHESHIRE 
Telephone: STOckport 2642/5 - Telegrams: ‘ MACHINERY’ STOCKPORT 
LONDON TEi.: Prospect 767! . - Glasgow Tel.: Kilmacolm 558 


See our exhibit at the Mechanical Handling Exhibition, Earl’s Court. 
Stand 1392, Main Hall 








xIviii CONCRETE AND CONSTRUCTIONAL ENGINEERING Arrit, 1956. 





Candy Filter House for South-West Suburban Water Company 
Mr. H. Austin Palmer, Engineer 


THE BEST WAY to illustrate CONCRETE 


is by HALF-TONE BLOCKS 
OF THE HIGHEST QUALITY 


Complete Service of 
ENGRAVING, TYPESETTING, 
PHOTOGRAPHY, 
ELECTROTYPING and STEREO- 
TYPING and ARTISTS’ WORK 


THE STRAND ENGRAVING COMPANY LIMITED 
7 ESSEX STREET, STRAND, W.C.2 
Telephone: Temple Bar 6311 Engravers to “* Concrete” 
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CONCRETE TAKES COURAGE 


Bottling Hall, Alton 


Courage & Co., Ltd., Brewers of London and Alton, have for many years regularly 
specified Lillington’s No. | for mixing in concrete to ensure their floors have hard, 
waterproof and dustless surfaces. 


LILLINGTON’S No. | METALLIC LIQUID waterproofs cement renderings to walls 

and basements, and makes concrete floors extremely hard and dustless. The mass 

concrete in retaining walls, foundations, flat roofs, and tanks is made thoroughly 

waterproof, and the setting time of the concrete is accelerated. Architects specify 

Lillington’s No. | Metallic Liquid because it is SOLD UNDER GUARANTEE, ic 
is low in cost, and has nearly 50 years’ reputation for efficiency 


From Special Prices 


S/- Lillingtons for Large 


per Gallon 1 METALLIC LIQUID Contracts 


WRITE FOR BOOKLET 56 GIVING FULL DETAILS 


GEORGE LILLINGTON & CO. LTD. 
WILLOW LANE, MITCHAM, SURREY Telephone: MiTcham 1066 
AND IN SCOTLAND: 42 HIGH STREET, GREENOCK 





CONCRETE AND CONSTRUCTIONAL ENGINEERING Aprit, 1956. 


REINFORCED 
CONCRETE 


Reinforced Concrete Road Bridge at Wool, for Dorset C.C. J. J. Leeming, M.I.C.E., County Surveyor 


A. G. MANSELL « CO. LID 


CIVIL ENGINEERING AND BUILDING CONTRACTORS 


BRIDGES - RIVER AND SEA DEFENCE WORKS - WATER TOWERS - BUNKERS 
SILOS - INDUSTRIAL BUILDINGS - ROADS - FOUNDATIONS - AND PILING, 


70 VICTORIA STREET, LONDON, S.W.!. Telephone: TATE GALLERY 0088 


“GAPGO' 4. F. VIBRATOR 


for compacting mortar cubes 
for Compression Test B.S. 
12/1947, B.S. 915/1947, 
B.S. 146/1947, B.S. 1370/ 
1947. New type automa- 
tic control—optional. The 
vibrator illustrated in the 
B.S. was built in our works. 


The *‘ CAPCO’’ range of con- 
crete testing apparatus also 
includes Cube Moulds; Slump 
Cones ; Tensile, Vicat, and Cylin- 
drical Moulds; Tile Abrasion 
Machines ; Compacting Factor 
Apparatus. 
Full details on request. 


CAPCO (SALES), LTD. cic" rressce) 


BEACONSFIELD ROAD, LONDON, N.W.18. Telephone: WILLESDEN 0067-8. Cables: CAPLINKO, LONDON 
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-factory- made 
TIMBER & PLYWOOD 
SHUTTERING 
AND MOULDS 


ready for immediate use 


for the erection of reinforced concrete structures of all 
descriptions, and for the production of precast concrete 
of all sizes in any part of the country. 


MAY & BUTCHER 


LIMITED 


HEYBRIDGE BASIN, MALDON, ESSEX 
Telephone : Maldon 698-699 


We supplied factory-made shuttering for 
use on this circular water tower, recently 
constructed by Shellabear Price Con- 
tractors, Ltd. Formwork Consultant 
C. Parry, M.1.C.E., M.\.Struct.£. 





Ensure safety : use 
DORMAN LONG 
STEEL 

TRENCH SHEETING 


For the temporary lining of trenches and 
foundations. Prices and full particulars on 
application to:— 


DORMAN LONG (Steel) LTD., SHEET DEPT. 
AYRTON WORKS, MIDDLESBROUGH 


Lendon Office: Terminal House, 52 Grosvenor Gardens, S.W.1. 





hii CONCRETE AND CONSTRUCTIONAL 


ENGINEERING 


APRIL, 1950. 





COPPER STRIPS 


for expansion joints 


All Reinforced Concrete 
Engineers recognise the 
advantages of using copper 
strips for sealing joints in 
concrete work. Copper 
is ductile, will mot crack 
under repeated bending, is 
non-corrosive and is un- 
affected by wet concrete. 
We specialise in the supply 
of perforated copper strips 
of all required lengths and 
widths for expansion joints, 
and shall be pleased to 
submit prices against de- 
tailed specification. 


ALEX J. GHEETHAM LTD. 


FAILSWORTH 


MORTON STREET - 
Telephone : FAiLsworth 1115, 


- MANCHESTER 
/6 





HOW TO SAVE CEMENT. 


Sand increases in volume by up to 
35 per cent. when it is damp. This 
increase in bulk varies with the size, 
grading, and shape of the particles, 
and with different degrees of dampness. 
Measurement of sand by volume 
is always inaccurate unless the 
bulking due to moisture is taken 
into account, and this may vary 
from day to day. A cubic yard 
may contain anything between 
27 and 19 cubic feet of actual 
sand. 


Specified proportions of concretes and 
mortars measnred by volume can never 
be adhered to unless allowance is made 
for the variable bulking of sand. A 
specified 1:2:4 mix will contain 2 
parts of sand if the sand is dry; if the 
sand is damp it may contain 1} parts 
of sand only, and the concrete will be 








undersanded and less dense and will 
contain more cement per cubic yard 
than is called for in the specification. 


THE ‘RAPID’ SAND TESTER 
enables the concrete maker to 
know how much sand is con- 
tained inacubicyard. Itenables 
the same amount of sand to be 
used in every batch of concrete 
or mortar. It is simple to use, 
and a test can be made in a few 
minutes. The calibrated scale 
shows at a glance the exact 
amount of damp bulked sand 
that will give the required 
amount of actual (dry) sand. 
Full details of the apparatus, 
and examples of the accurate 


measurement and better and ‘ 


cheaper concrete it makes pos- 
sible, sent on request. 


Price (including packing and carriage) : Inland 57s. 6d. ; abroad 60s. 
Price in Canada and U.S.A., 12 dollars. 
HALL & SONS (MINORIES) LTD., 152 Pitfield St., London, N.1, England 


A SIMPLE APPARATUS FOR TESTING THE 


BULKING OF SAND 


Regularly used by hundreds of Engineers, Public 
Authorities, Contractors and Concrete Products Makers 
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BENDING MACHINES 


featured above is the 1213 Bar bending machine for 

the accurate and rapid cold bending to precise measure- 

ment of mild steel reinforcing bars of up to I” diam 
Visit us at Stand D432 B.1.F. (Birmingham) 


For full particulars of all Kennedy benders write to :— 


W. KENNEDY LTD., STATION WORKS, 
34 WEST DRAYTON, MIDDX. West Drayton 2084 











How to Cut, Bend, and Fix 
STEEL REINFORCEMENT 


How to make and read 
WORKING DRAWINGS 
and 
BAR-BENDING LISTS 


‘ Steel Reinfor 
ing and Fixing 


cement Cutting, Bend- 

by L. A. Disney, is a 
practi al book by a thoroughly exper! 
enced author. 76 pages, 100 illustra 
tions. Chapters include (i) The 
reasons for reinforcement ; (2) Types 
of reinforcement 3) Ordering the 
steel 4) Unloading, sorting and 
stacking 5) Arrangement of plant 
6) How to read working drawings and 
bending schedules 7) Methods of 
cutting bars 8) Methods of bending 
bars 9) Methods of fixing Many 
hints and tips from practical experi 
ence 


Pric e Os by post 6s. 6d 


Concrete Publications Ltd. 
S.W.1 


14 Dartmouth Street, London 
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... BEC, 
BAR SPAGER 


gives perfect cover 
for reinforcement 


More and more Contractors and precast con- 
crete makers are taking advantage of the 
simplicity and infinitesimal cost of the B.E.C. Bar 
Spacer, which ensures that the specified cover 


of vertical and horizontal reinforcement is 
always automatically and accurately maintained 
without being affected by heavy tamping and 
vibration. The B.E.C. Bar Spacer is easily and 
quickly fixed however intricate the reinforce- 
ment. It is a permanent fixture, leaves no rust 
stains, and is made for bars | in. diameter 
and upwards with cover of 4 in. and upwards. 
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OVER 30 STANDARD SIZES of the B.E.C. 
Bar Spacer are available. Full details, free 
samples and prices, will be sent on request. 


BERRY’S ENGINEERING CO. 


MIDDLE RD., SHOREHAM-BY-SEA, SUSSEX 
Telephone: 3541-2 








CONCRETE AND CONSTRUCTIONAL ENGINEERING 


Bulk Cement Handling by the PORTASILO = system 


Utilising the pneumatic delivery system 
now offered by the cement manufacturers, 
the PORTASILO system exploits to the 
full the great advantages of using cement 
in bulk. Its use can effect savings of 
17s. per ton of cement used. Auto- 
matic weighing of the cement is provided 
by the PULLWEY Mechanical Cement 
Man and the weighing device is instantly 
adjusted against a calibrated scale. 

Now operating in most parts of*the coun- 
try, and also abroad, the PORTASILO 
system has proved itself the most highly 


developed fully-portable bulk cement 
equipment in the world. 


PORTASILO 


i ee ee *) 


COVERED BY PATENT APPLICATIONS IN GREAT BRITAIN AND THE PRINCIPAL COUNTRIES OF THE WORLD 


PORTASILO LTD., BLUE BRIDGE LANE, YORK  reterHone: vorK 4872 (8 Lines) 
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EDITORIAL NOTES 


The Durability of Concrete. 


fo declare that something is impossible merely because we cannot conceive it 
happening, or to believe that assumptions made on evidence available will not 
be proved to be wrong in the future, are common human failings that are often 
summed up in the words “ it is foolish to prophesy’. It is probable that the 
builders of the Pyramids and the mediaeval cathedrals believed that their works 
would stand for eternity, and they would not have thought it possible that so 
much crumbling stone would have to be replaced, or that so much repair and 
propping would have to be done, within a few hundred years. The Romans also 
may have thought that their concrete would endure for ever, but very little of 
it is to be seen to-day. In more recent times Sir Charles Barry and Augustus 
Pugin, the architects of the Houses of Parliament, could have had no idea that 
the whole of the stone facing would have to be renewed less than a hundred years 
after the buildings were completed. There is therefore every excuse for the 
belief of the pioneers of reinforced concrete that it would be more permanent 
than other building materials. They believed that, by crushing natural stone 
and reconstructing it with Portland cement, they were providing a building 
material that would be stronger and more durable than many natural stones 
composed of grains of rock cemented together by Nature, and the slogan Concrete 
for Permanence was in common use. 

The passage of time has proved this to be wrong, or at any rate an exaggera- 
tion, even when it is remembered that nothing in Nature is permanent and the 
word was used in a relative sense. In less than ten years many of the early 
structures had extensively deteriorated. In the past twenty-five years the repair 
of early structures by the gunite process has become an important industry in 
many countries where concrete structures have been in existence for fifty vears 
or even shorter periods. Some of the trouble has been due to the effects of frost 
entering and disrupting the concrete, but there is no doubt that most of it is due 
to bad design or bad workmanship in providing too little protection to the steel 
reinforcement. Whether the deterioration is due to porous concrete or to insuffi- 
cient cover to the reinforcement, the structures including these defects are those 
that were recommended because of their assumed permanency and freedom 
from deterioration. 
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The lessons to be learned from deteriorated concrete structures are few and 
simple, but they are very important. The first is that if exposed concrete is to 
endure it must be resistant to the action of frost, and the other is that when it 
is reinforced the cover of concrete must be sufficiently thick and impermeable 
to prevent moisture from attacking and corroding the steel. It would seem that 
some of the knowledge of the pioneers was not properly appreciated by other 
engineers in this country when they started to design in reinforced concrete. 
For example, at Southampton a jetty designed and supervised by Hennebique 
in 1899 is still in use and to-day there appears to be no sign of deterioration, 
whereas a quay built nearby by the railway company in 1902 had so badly deteri- 
orated that it had to be largely rebuilt a few years later. Some maritime struc- 
tures built early in the century by Considére are also in better condition than 
similar structures designed by other engineers, probably because Considére 
specified a rich mixture (800 Ib. of cement per cubic yard) and thereby provided 
better protection to the steel. 


For durable concrete it is important that the 
engineer should provide ample cover of concrete to the steel and that the con- 
tractor should ensure that this cover is in fact present in the completed work. 


In our January number it was assumed by one author that the maximum 
useful life of a concrete structure built early this century is fifty years. The 
author of a paper referred to on page 351 of this number expresses the opinion 
that a reinforced concrete structure might have a useful life of a hundred years 
provided that it is resurfaced twice in that period, and he sees no reason to believe 
that concrete structures built to-day will be any more durable than those built 
fifty years ago. We would not attempt to counter this prophecy, but it should 
be mentioned that the knowledge gained in recent years tends to give a more 
optimistic view of the future of concrete structures now being built. For example, 
in the U.S.A. and elsewhere deterioration has been traced to the reaction with 
cement of alkali present in the aggregates, and this source of failure can be pre- 
vented by not using such aggregate. There is much better supervision of concrete 
construction nowadays and contractors have much more experience, with con- 
sequently less risk of bad workmanship. The phenomenon of the “ creep ”’ of 
concrete is known and can be allowed for in design. Modern plant enables more 
accurate proportioning of mixtures, and greater density is achieved by vibratory 
methods of consolidation or by vacuum processes. The importance of the water 
content is better understood, and as a result stiffer concretes are commonly used. 
It is also now recognised that compressive strength and density are not the only 
criteria of durability, and that the use of air-entraining agents producing concrete 
of less density and less compressive strength also results in greater resistance to 
frost and consequent greater durability. There is much evidence (but no proof) 
to suggest that concrete structures built to-day will have a much longer life 
than those built even twenty years ago provided that full advantage is taken of 
present knowledge and that the work is strictly supervised and conscientiously 
done. Experience shows that improvements in the quality of concrete may be 
valuable in producing more durable structures, and should not be lightly nullified 
by methods of design in which these improvements are fully taken into account 
in an effort to cheapen concrete construction. This might well be borne in mind 
by the advocates of the ultimate-load method of design when they claim that it 
permits important economies of materials to be made. 
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PRESTRESSING 


WITH STRANDED WIRES. 


Prestressing with Stranded Wires. 
THE LEONHARDT AND LOEBA SYSTEMS. 


Tue following account of the use in Ger- 
many of stranded prestressing wires is 
abstracted from a lecture by Dr. Fritz 
Leonhardt giver: in London last year to 
the Prestressed Concrete Development 
Group [The methods described have 
been used in more than 300 bridges and 
other structures 

Ducts FOR CABLES The wires must 
be at least the length of the structure so 

Wires 
diameter 
they are 


that no splices will be necessary 
with seven strands of 
wires are preferred, 

made in lengths of about 4000 ft. and 
can be handled The wires are 
placed in horizontal layers in a rectangular 
steel sheet casing (Fig. 1) and horizontal 
with vertical projections keep 
them apart to facilitate the flow of grout 
Suitabl 
wires 


o-12 in 
because 


easily 


spacers 


spacings are 0-04 in. for stranded 
and smooth wires 
hese spaces should be uniform through 
out, as tests in glass casings have shown 
that grout will fill all the voids only if 
the resistance to flow is almost equal 
across the whole section. The 
spacers are at least 3 ft. apart For 
large cables with a cross section of, for 
example, 6 in. by 6 in. or more, the 
casings are of corrugated steel, and the 
joints are welded 

REDUCING FRICTION To reduce fric- 
tion when the wires are tensioned, a 
polygonal cable-line is used with only 
few changes of direction between long 
straight portions. The places where the 
cables change direction are curved to a 
radius of between 16 ft. and 50 ft., 
resulting in curved portions 8 in. to 16 in 
long. The short curved casings are 
welded together of sheet steel about 
is in. thick to provide a stable curved 
plate for distributing the force evenly to 
the concrete [he width of the curved 
portion is equal to the width of the cable 
in order to avoid displacement of the 
wires. The straight portions are about 
¢ in. wider and deeper than the curved 
portions so that there is 
no contact between the 
casing in sections 


o-oo in lor 


cToOss 


theorc tically 
and the 
during pre- 
and therefore no friction The 
only contact and friction are at the short 
curved portions, and 


cable 
these 
stressing, 


here it can be 
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Fig. 1.—Cable in Sheet-steel Trough. 
decreased by lubrication For this pur 
pose, two hard and smooth steel sheets, 
with paraffin them, are 
placed on the cable below the curved 
cover-plate This method theoretically 
decreases the friction from 0-2 to 0-002 
Similar plates can be used at the sides of 
the short curved there art 
many changes of direction or if the cable 
is curved horizontally 
span or a continuous beam of two spans 
side-plates are not necessary 
sliding plates on the inside of the curve 
are sufficient to reduce the friction below 
orl Thus, in this method friction is not 
important and grouting difficulties ar 
overcome The single large cable enables 
grout to be injected at points 
with outlets at the high points 
GROUTING THE CABLES Che 
is filled with water before injecting grout 
water is replaced much 
readily than air and protects the grout 
at the head of the flow from 
moisture, as it would when 
against air Only a short portion of the 
grout becomes mixed with the 
and this is pumped out at the 


wax between 


casing if 
For a single 


also 


because the 


the low 
channel 
more 


because 


losing 
injecte d 


water 
outlet 
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[he water-cement ratio of the grout is PRESTRESSIN PLAN 

about 0-42, and an expanding ingredient, . 

such as aluminium powder, is added so f \ SHEATH 

that the grout will exert a slight pressure , 

during hardening | es 
ADVANTAGE OI CONCENTRATED a = See = 

CABLES Tests have proved that the - 

concentration of the prestressing steel Hrek.a sheath) Concrete- encased stagg- 


ered Anchorage Loop. 
in a few large cables is not a disadvantage ELEVATION Double Cable) 


if grout of sufficient strength is used and s?R@ao a __ 

if the casings have corrugated or other- : ——<_—i*”) 
wise roughened walls to ensure a high Spread Cable p 

bond strength. The bond strength is (Metal Sheath) _ SeaTn 

from 400 Ib. to 500 lb. per square inch PLAN Loop with or without Anchor 


Biock and Spreading 
A large cable needs a smaller area than (Single Cable) ke 


a number of small cables for the same 
force, because small cables must have 





‘TH 
PLAN SHER 


such spacing as is necessary for sound 

ind dense concrete to flow around eadh  EEeE—=— Loop (R. Gaver), with in. 
duct, whereas around one large cable Anchor Loop without Anchor Block 
stiffer concrete with coarser aggregate (Double Cabl ) (Single Cable) 
can be placed and well vibrated, result- ELEVATION 

ing in a higher strength and less shrinkage 

and creep. This is shown in Fig. 2, Loop wholly in Metal Beond ond steggered 
which indicates the spacing of the cables (Double, Cable) (Single Cable) 
to produce a_ prestressing force of 

1000 tons by the author’s method and Fig. 3.—-Types of Anchorage. 

by other methods The axis of the cable 


must be very exact because, with such large forces, small displacements change 


the moments greatly, but a single casing 
can be placed, supported, and checked 
for its correct elevation much more 
simply and exactly than a number of 
small ducts There is a marked economy 
in the use of one large cable due to the 
small amount of labour required for 
placing the steel, for jacking, and for 
grouting 

ANCHORAGI To anchor the cables at 
one end of the structure, a loop (Fig. 3) 
is usually fixed in the concrete At the 
} other end the cable is placed around a 
* concrete block (Fig. 4) which is moved 


V1, $ 
Via“ tyes by hydraulic jacks acting against the 
Be Mae ame 


hardened structure. Special loops, or 


*® 2° » 2s vertical loops, are used if the main beams 
e420 4466 are far apart, or for single beams. Fig. 4 


“t, 


YH Wh shows a movable prestressing block with 
; we * si I 

yw / diya the loop anchorage of many strands on 
tL He, bated 


whi , its curved face In one case as many as 
m* » 2? 372 strands in five layers were arranged 
Dee e808 4 on such a block, and tensioned with a 
Lcd force of 3700 tons 

if I-Hom v FI-Bom | For wide and shallow 











| 
i 


HM 











bridges several 
be “ «| main beams with several looped anchors 

and stressing blocks are used. Fig. 5 

Fig. 2..-Comparison of Distribution of shows four blocks, with the hydraulic 


Cables. jack connected to a high-pressure pump 
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Fig. 4.—-Anchor Block and Cables. 


Fig. 5.—Anchor Blocks and Jacks. 
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so that the whole prestressing operation 
can be done in from one to four hours 
depending on the length of the structure 
After tensioning the cables, the gap 
between the blocks and the bridge is 
filled with precast blocks or with high 
early-strength concrete [The jacks are 
then removed, the jack pockets filled 
and the stressing blocks covered with 
concrete 

[The extra concrete required for thes« 
loop anchorages is economical only in 
large structures For smaller spans and 
for precast beams a bond anchorage is 
formed by fanning out the wires of the 
cable at the ends so that there is enough 
space to vibrate concrete around each 
wire. Oval wires with diagonal ribs are 
preferred because of their good bonding 
qualities. The same good anchorage by 
bond is also obtained if the ends of 
smooth wires are crimped for a length 
of 1 ft. or 2 ft. according to the diameter 
The jacks are placed immediately behind 
this anchorage (Fig. 6) which is moved 
away a distance equal to the elongation 
of the cable. Cables tensioned with a 
force of up to 1000 tons can be anchored 
in this way For continuous beams in 
Brazil the prestressing joint and the 
jacks were placed above the intermediate 
piers, and the complete end spans moved 
longitudinally with the stressing forces 
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[ENSIONING THE CABLES This 
method allows the cables to be tensioned 
in several stages. The first application 
of 10 to 20 per cent. of the total initial 
force is made one or two days after the 
has been placed in order to 
prevent early cracks due to shrinkage 
Chis slight compression during the early 
ning period increases the tensile 
strength of the concrete and decreases 
the creep after the prestressing force 1s 
applied Che tensioning is not 

ne before the concrete is hard and the 

ce then applied should be sufficient to 
carry the dead load without tension in the 
The centering is then lowered 
to make the dead load more effective, 
and the full initial prestressing force can 
hen be applied By this long 
continuous structures have built 
without cracks 
Large hydrauli 
tons < apac ity 


concrete 


harde 


second 


concrete 


means 
been 


jac ks Fig 


|ACKS 
of 300 or 500 
designed with small friction of the piston 
pistons fit: to the cylinder 
and they 
remainder of 


have been 
Che hollow 
ily at the some 
for the their 
hus, the piston is self-adjust- 


seal, have 
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FoRMS AND CONTERWwS 


BEFORE PRESTRESSING 
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Fig. 7..Hydraulic Jack used in 
Baur-Leonhardt System. 


ing to small changes in the alignment of 


the concrete surfaces in relation to the 
axis of the cable 

A RAILWAY 
railway bridge built on a skew at 
bronn has continuous 
section It has five 
70 ft. and a depth of only 


was built in 1950 to 195! Fig 


UNDER-BRIDGI Che 
Heil- 
beams of hollow 
spans of 60 ft. to 
3 ft. 6 in It 
8 shows 
the continuous cables and the prestressing 
blocks The high points of the 
are over the piers A width of 56 ft 
was prestressed with seven prestressing 
blocks and a force of 


cables 


prestressing S10 


CROSS SECTION AT THE JACKS 
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CROSS SECTION AT THE BEGINNING OF Te ANCHORAGE 


SS = 


TOME OF aNCMORAGE 
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BOND ANC MORALE 


Fig. 6. 


PRESTRESSING DEVICE For 
FAN ANCHORAGE 


Bonded Anchorages. 
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PRESTRESSING 


tons Each of the cables had 396 strands. 
Open construction joints were left above 
the piers to prevent cracks due to the 
settlement of the centering. These gaps 
were filled with concrete before the first 
stage of the prestressing was carried out 
The transverse prestressing had already 
been done There are no cracks in this 
wide and long structure and it has carried 
heavy main-line railway traffic since 195! 

THe LoeEBA SYSTEM A bridge of great 
slenderness is the two-hinged frame across 
the river Neckar at Stuttgart-Cannstatt 
with a span of 225 ft. and a depth of 
4 ft. for a great part of its length 
The cross section (Fig 10 
longitudinal 
with prestressed transverse girders 
between them 


Fig. 9) 
that 
box-girders are 


shows 
only 
used 


two 


ihe transverse prestress- 
ing was done with 


pe sed 


Loeba members com- 
of twelve wires of o-2 in. diameter 
In this system the wires are placed in a 
rectangular sheath in horizontal 
layers with between. At one 
end there is a loop around a small steel 
anchor-piece, held by a threaded bar for 
mounting on the shutters and later for 
prestressing A conical shell and rubber 
piece form the space for the loop anchor 
to move during prestressing 


two 


spac ers 


These parts 
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WITH STRANDED WIRES. 


are shown in Fig. 11 The other end of 


the cable has a bonded anchorage 


deformed wire ends within a spiral rei 
forcement 

the threaded 
hole formed by the rubber piece A nut 
holds the bar and plate in 
small jack (Fig. 12 


A steel plate is placed overt 
bar and over the circular 
position \ 
weighing only about 
then attached and 
looped anchor-piece The elongation is 
retained by screwing the nut against the 
steel plate so that the jack can be re- 
leased The cable is then grouted 
through the steel plate. As soon as the 
grout has hardened the steel plate and 
the bar can be taken off, because the 
loop anchorage rests safely on the har 

dened grout which is spirally reinforced 
No steel parts project from the concret« 

and only a small circular hole has to be 
filled with concrete More than 
such cables have already beer 

Aw Unusva. HING! At one sick 

the river the bridge shown in Fig. 9 had 
to be founded on the piled foundatiot 
of a former bridge which was not strong 
enough to resist the 
the new bridge The hinge of the bridge 
on this was therefore made hor 

zontally movable, and a slab was placed 


22 Ib. is moves the 


10,00 


used 


horizontal force of 


side 
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PRESSURE 
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. 13.—-Abutment of Bridge at 
Stuttgart. 


Anchor Blocks at Bridge at Stuttgart. 
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Fig. 15.—Bridge at Stuttgart. 


almost vertically against the filling be- 
hind the old foundation (Fig. 13 \ 
sloping slab was provided between the 
hinge of the frame and this slab, trans- 
ferring the horizontal thrust to the ground 

By the use of suitable hydraulic jacks 
the horizontal resistance of the earth 
can be fixed to the required amount, and 
the anticipated movements of the bridge 
due to shrinkage and creep can be allowed 
for by moving the hinge on this side 
horizontally. Without this device, the 
deflection due to shrinkage and creep 
would have amounted to 11 in. after a 
few years. The deflection had to be 
adjusted after the first summer, and it is 
expected that it will have to be done 
again after the third or fourth summer, 
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when the creep of concrete will be neg- 
ligible Fig. 14 shows the large anchor- 
block for the main cable, and five 
smaller anchor-blocks for the vertical 
cables in the pier. The legs of the frame 
are so stiff that there is no vibration in 
the bridge in spite of its great slenderness 
(Fig. 15 The concrete in the bottom 
slab of the hollow had a com- 
pressive strength of 8500 lb. per square 
inch, and the longitudinal prestressing 
force was 7200 tons 

Continuous BEAMS WITHOUT EXPAN 
SION Jomnts.——Several bridges have been 
built with parallel continuous beams over 
4, 5, 6, and 7 spans which 
prestressed in one operation through all 
the spans, thus avoiding expansion joints 
in bridges as long as 1200 ft 

PLACING THE CABLES The method 
of placing the cables in a bridge with 
five spans of 140 ft shown in 
Fig. 16. A rail track was built slightly 
above the deck A small Diesel engine 
pushed a small truck, carried on a hori- 
zontal beam, with two horizontal wheels 
just above the cable casings. A loop of 
the cable was placed around these wheels 
and the truck driven to the other end of 
the bridge, unwinding the cable from the 
reel behind the abutment rhe 


also 


beams 


have been 


each is 


cables 
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dropped into the casing automatically 
and when six or eight 
placed the spacers were placed in position 
rhe placing of the four j-restressing cables 
of this bridge, each 750 ft was done 
in five days 

ContTINUOUS BRIDGE 


cables had been 


long 


1150 FT. Lon 

rhe largest prestressed continuous bridg« 
so far is the bridge across the 
near Untermarchtal with five 
up to 230 ft. It was built in two parts 
of two and three spans 
order to re-use the shuttering There are 
two main Fig. 17) with slight 
tapered stems 16 in. thick in the 
and 22 in. thick 


Danube 


spans 
respect vel in 


beams 
spans 


above the piers The 


5-in. slab is carried by 


transverse 
prestressed with Leoba cables an 
levering nearly 8 ft. 6 in 
main beams The casings for th 
stressing cables were supported 

cast brackets, bolted to the 

rhe prestressing cable is spliced 

lapping loops to allow for the construction 
joint between the two parts of the bridge 
The cable was arranged in four loops to 
reduce the local stresses at this anchorage 
By this means forces of 3600 tons 
carried over the construction joint, making 
the superstructure continuous for its full 
length 
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Increase of Price. 


Che price of this journal has remained unchanged at 18s. a year for f 


years, despite the fact that the cost of production has multiplied by four 


is now necessary to increase the price only because of the action of the Gover 


ment in doubling the postage rates on periodicals in January last At a time 


when the Government 


is urging the desirability of 


‘ price stabilisation,’’ it is 


disturbing to find that its own refusal to do so forces others to increase prices 


It is with much reluctance that it is necessary to pass this extra postage on to 


the readers of the journal by increasing the price per copy to 1s. od 


annual subscription rate to 21s 


starting with this number 


and the 


Existing subscribers 


will not be asked to pay the increased rate until their subs« riptions are due for 


renewal 
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Book Reviews. 


** Handbook of Engineering Materials.” Edited 
D. F. Miner and J. B. Seastone London : Chapmat 
& Hall, Ltd 1955 Price {7 
[His comprehensive handbook comprises 
section on the selection of materials for 
all branches of engineering together with 
tables of mathematical and physical con 
stants, and three 
the various materials of construction 
I three describe the 
physical, chemical, electrical, and thermal 
properties of many materials, with notes 
on their suitability for manu 
acturing processes and their availability 
in the U.S.A. The intention is to present 
sufficient information to enable compar! 
sons to be readily between the 
materials that may be used for a par 
ticular purpose and to give 
of more detailed descriptions of 
material. This appears to have 
done in an admirable manner, and no 
substance of possible use in engineering 
seems to be omitted. The specifications 
quoted are generally those of the Ameri 
can Society for Testing Materials, but this 
does not detract materially from the 
value of the bock to readers in other 
countries 


sections dealing with 


' 1 
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each 
been 


* Calculo de Concreto Armado."’ Vol. : By T. van 
Langendonck (Sao Paulo 1954 The Brazilian 
Portland Cement Association. No price stated.) 

THis is the second edition of the first 

volume of a treatise, in the Portuguese 

language, on reinforced concrete It is in 
three parts the first of which deals com 
prehensively with the strength of ma 
terials as applied to any elastic material ; 
in the part the properties of 
concrete and steel are considered together 
with a résumé of the requirements of the 
codes of practice of various countries and 
brief descriptions of some methods of pre 
and the third part is entirely 
devoted to reinforced concrete members 
subjected to direct This last 
part is particularly interesting and includes 
methods for the calculation of stresses 
due to concentrations of load over part 
of a member, such as occur at the ends 
of prestressed members with post-ten 
sioned cables. There are also notes on 
the design of some of the more well 
known types of hinges in reinforced 
concrete, a subject which is frequentiy 


second 


stressing 


stresses 
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inadequately treated Appendixes in 
clude tables of the geometrical properties 
and torsional resistances of various plane 
figures, bending moments and deflections 
of prismatic beams subjected to transverse 
loads and direct forces 
buckling for columns of vanous shapes 
and tables for the design of 
Those with a knowledge of the 
language 


coethcients of 


columns 
Portuguese 
will find this book of value as it 
contains much information that is other 
wise scattered in 


journals in many 


languages 


“ Manuel du Béton Précontraint."" By \V. Wein! 
aris Dunot. 1955 TY 


e 2900 francs 
BasED to a large extent on the require 
ments of the provisional regulations for 
prestressed concrete published in 1953 by 
the French Ministry of Public Works, this 
book outlines the theory of prestressed 
concrete with particular reference to 
systems using pre-tensioned wires. The 
methods are illustrated by several com- 
pletely worked examples and by descrip 
tions of the design and construction of a 
variety of structures In addition the 
book includes methods for the rapid com- 
putation of bending moments on con- 
tinuous beams, for the distribution of the 
effects on adjacent beams of a concen- 
trated load applied to one or more beams 
in connected systems such as occur in the 
decks of bridges, for the calculation by 
M. Pigeaud’s well-known method of bend 
ing moments due to concentrated loads 
on slabs, details of the French standard 
loads on bridges, and tables of the geo- 
metrical properties of box-shaped sections 
The provisional French regulations of 1953 
are given in full in an appendix. The 
book, in the French language, will be of 
interest to many because of its descrip 
tions of the use of pre-tensioned wires in 
structures much larger than those to 
which the method is generally thought to 
be applicable.—J. E. G 
“ Trag@werke aus Aluminium."’ By Fritz Stiis 
(Berlin Springer-Verlag Price 22.50 D.M 
Tuts book deals with the 
design, and construction of structures 
made of aluminium alloys. The tensile 
strengths of aluminium alloys are derived 
from data issued by the Northern Alu- 
minium Company of Great Britain 


calculation 
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ANALYSIS OF A PARABOLIC ARCH. 


Analysis of a Parabolic Arch of Uniform 
Thickness. 


By V. A. MORGAN, M.Eng., A.M.Inst.C.E. 


It is often convenient to build arches with uniform depths as they are easier to 
construct than those of varying depth. The results of calculations for arches of 
uniform depth can be applied in the methods of design demonstrated in previous 
articles. 

In this article general equations are derived which can be used in the design 
of arches of any rise-span ratio. The most usual case, where the rise is one-quarter 
of the span, is used here and the stiffness ratios, carry-over factors, arch thrust, 
etc., are derived for this ratio to simplify the calculations. The properties of 
arches with other rise-span ratios can be calculated from the equations derived. 


In some cases the properties are calculated to seven or more places of decimals ; 
this is necessary for normal designs. 

Two methods of integration can be used. For the paravolic arch shown in 
Fig. 1(a) the crown is assumed to be the origin and the rise of the arch is measured 
along the x axis. The equation of the parabola is 

y? = 4a,% . 


(1) 


In Fig. 1(b) the left-hand springing is assumed to be the origin ; the span L 
is measured along the x axis, and the equation of the parabola is 


r j 
Ll 
In some cases integrations are Cerived from equation (1) and in others from 
equation (2) ; the result of one method can be found from the result of the other 
by changing the coefficients a andr. Asan example, the length of the centre-line 
of a parabolic arch is derived from both equations and the results are compared. 

The length of curve S measured along the centre-line calculated by the first 


y Lx —x*) . : : ‘ » &) 


method is 
a 
: dx > 


x 
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Substituting x = a, sinh? 6, then dx 2a, sinh 6 cosh @. 


ee 6 


sinh 26\° 
s 4] cosh? 6 d0 = 2a, | 
0 


x t p . 
2a,{ sinh! / _ 2a,(sinh~! + 
\ 


2 0 
ay 

By the second method the length of the curve is 
dy 
dx 


Y*dayY. Substituting Y sinh 6, then dY = cosh 9. 


2 Pe 


2% ' i sinh 26\°: 
| cosh? @ d@ cosh 26) d@ ) 4 ) 

; ? 

0 aad 0 


9 


L? } i 4r\? 
(sint 1y YV 1 Y' a L ek - (4) 


167 


r* 16r? , , 
By substituting a, and 7, [2 equation (3) can be converted into 
Ior o” 
equation (4). 
As the answer from (4) may be found if only the rise and span are known 


it may often be more convenient : equation (3), however, is usually less cumber- 


some to use. For a rise-span ratio of 1 to 4, S sinh-! 1 


sinh~? 1 = 0°881373587, S = 1°147793575L. 
When tables of sinh x are not of sufficient accuracy, values may be calculated 
from sinh~! a log, (x + VI +?) 
By substitutions similar to those used to obtain equation 
solutions are obtained: 


2) ds | +- 27,)V 7," sinh-! V7, 


where # is a sh Let 4 


3) the following 


sinh-! V7,, then 


hy 5 ; r,(87r,* 
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By similar substitutions to those used to obtain equation (4) the following 


. , La » ? 
solutions are obtained, within the limits of Y, ; and Y, ; 2n, — I) 


where ,L is the distance of vertical unit load from A. 
CL 3 f : 

(x — n,L) ds 4 (I1—2m,)(¢,+ Y V 1-4 

Jn Lb 3 it 


where ¢, 


64r* 
Val%q — ML), 
where x, and y, denote that these integrals have A as their origin. The former 


integrals are of use to obtain stiffness-ratios, carry-over factors, etc., whilst the 
latter are of use in constructing influence lines. 


Horizontal Deflection at the Springings. 


For convenience the axes x and y shown in Fig. 2 have been rotated through 
go deg. so that the span AB is horizontal. The origin is at ( 

Consider the arch to be deflected horizontally by A at the springings. If 
the springings are considered to be hinged 


r ’ p at 
[(r,a, vr) d 1 M=H,(a", x), so that 2H, ay? 
El 0 


and 
1E] 


“ Le 5 ie 


H 


0 


the: springings are constrained against rotation, M Ha 
CM ds x Ys x) ds 


i? 


then » and 


El | El 
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Therefore 2M, \" a A 


: 

(a,7, — x) ds 
0 

aif, a,7 


and (a7, — x)? ds — 2M. (a,7, — x) ds = AEFI, 


0 
5 2a,7, — xEIA 
4 ds (ay, — x)* — 4(a,7, — x) (ay7, — x) 
2ds EIA 


denominator to M, 


so that 


H = 


As Mz = — M,, it can be shown, from equations (5), (6), and (7), that the 
general formula for the thrust, which applies to all arches of uniform thickness 
and for all conditions of fixity of the springings, is 

2a,", — x 

MAN 

for a rise-span ratio of one to four. 4,7, = 7, and H,r* = 0-4395 EIA, 
M,r? M pr? = 1-4739EI A, and Hr*® = 2-325EI A. 

; ag ae r8 

Substituting in equation (8), ETA (0°4395 + 1°8855) 2°325, since for 

0°6390 


H =H, A Ree cs 


“" B 


this rise-span ratio H = H (M, — M;j). 


0 


Carry-over Factors and Stiffness Ratios. 

SPRINGING B Fixep.—A bending moment M, applied at springing A as 
in Fig. 3a produces a bending moment Mg, at springing B; Mz, divided by 
M, is the carry-over factor. At any section D the bending moment is M, and 

M = M, — Ryy, — H(a,7, — *). 

q- cod ; ‘ : L a 
As C is the origin, x is positive and, from A to C, y, = — — y and, from C to B 

L 


2 
-~ 


+ y. The fundamental equations to be solved are 


B B 
| My,ds =o and | M(a,r, — *)ds 


A 
Substituting for M, 


af; 


A 


, 1950, 
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and, since y? = 4a,, 
v.26 2HLay, — x + 4R 44ay% 
: : 2L ds 


? 


Also 
4,7, L I 5 
2M 4ay%, — * — Ral -—y)+(—+y) | (aq, — *)ds = 2H (a7, — *)°. 


0 
L 2H(a,7, — x)* 


Therefore M,—R, _= 
- 24,7, — x 


HL .2ds.2(a,r, — x)? — 4HL.ayr, — *.ayy, 


so that A? 
10 .a,%.2a,%, — % 

16M 4@,%.2a,7, — * 
2(a,r, — x)*(L* ds + 16a,x| — 2L*ayr, — X.ay7; 


Therefore 
X Ay", x (g) 


iw M ,L{2ds 2(a,r, — x)* — 4a,7, 

, denominator of H 

Mz is obtained by calculating the moments of all external forces about B, and 

M,+M,—R,L=o0. As springing B is fixed, the rotation 9, at springing A 
due to M, is 

B 

Elo, | M ds = 2M, ds — RL ds 


- 2Hayr, 


__ M 4t6a,x(2ds 2(a,7, — x)* — 4ayr, — * ayy 
denominator of H 


- R R - 
Therefore EJ0 4 = 16a,x. ; 74a (x + 2r,)V 1,2 


For a rise-span ratio of 1 to 4, a, - and 7, 


Substituting in equation (9), 


A 
Ry, O-OS14 fo 


0°3186M 4, 


so that the carry-over factor is 


M 
EI0 4 = 0-6814 7 = 0°14305M ,L. 


The stiffness of the arch at springing A is equal to the bending moment 
, L 
A. Therefore 6, =1= 0°14305M 4 and 


at A producing unit rotation at 


I y + , 
6-99E— = 7EK approximately, where S is the stiffness ratio, and 
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SPRINGING B HINGED.—From equation (8), and as H, and My, are zero 
(Fig. 30), 


- M , and for f ',H — 
I 


M 
4(ay7; %*) — ? 


In this case 6,1 is equal to the deflection at springing B relative to the tangent 
of springing A, and 6 , is the angle between the tangents of the arch at springing A 
before and after M, is applied. 6,1 is equal to the moment of the area of the 
bending moment, the distance at which this acts being measured along the centr 

line of the arch from B. 


B ; 
EIL.0, | ML —3 R (L 
i 


I 


] 
Substituting ¥, \ y from A te and C to B respectively, 


EIL.6, 


EI6 . | 2 
4 


L 
Elo 4 ‘ : 5 ? ; 3°359 — 0°6390 
I 


so that, for 04 the stiffness S M { 6-28EK 


Uniform Arches with Side Loads. 


BoTH SPRINGINGS FIxeEp.—For a side load acting uniformly on the vertical 
projection of the arch (Fig. 4a) the bending moment between A and C is 


M=M,+R,) a M, Raf ) H,(ayr, — 2 


and for a uniformly-distributed load acting on the vertical projection of the 
arch between C and B is 


Substituting in the fundamental equations 


B B eB 
| M ds oO, | V ay; xj\ds 0, and V 
A A JA 
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l 
2M ,+R,L).-. H, Lay; 


Multiplying equation (12) by and subtracting it from equation 


. wx*V ayn 
R Bax wx*Va,x sothat R, 


da,% 
é asl; :' ds (ay?, x)x* 
H, 
4 (ayr, ay"; 
ay? 
"1 
M,= A, 
ds 
For a rise-span ratio of I to 4, 


> 


0°06552ur, Hy, o-2198wr, H, 


M , = 0°00524vr?, and M, = 0:17268wr’. 
Botu SprinGiInGs HinGeD.—For this case (Fig. 4), 


as the horizontal defle 
tion of the hinges is zero, by substituting M, 


O in (13), 
H, =H 2R ,Layr, x — wx*(ayr — x) 
4(ayr x)? 
If L 4r, H,=0-28855wr and H,= wr H, 
By substituting thes 


H 


values in equation (8), 


1 


S55 0°6390(0°00524 0°17205 


[his checks the previous value Hy, sy. 


O-21905 Su 


Influence Line for Load Moving across the Arch. 


[he integrals already determined with C as the origin may be used in cal 
culating the integral coefficients of M ,, R,, and H ; however, it is more convenient 
to use A as the origin for integrals involving P as in Fig. 5(b) 
A and B considered as fixed, 


M = M,— R4y, + Hay, 


Chen for springings 
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B 
| M ds = 0 = 2M,ds — Rul ds + 2Hay, —x+ Px, 


A 


B 
| M(a,r, — x)ds = 0 


A 


= 2M ,(a,r7, — x) — RyL ay, — * + 2H(ayr, — x)* + Py g(x, —n,L) 


B 
| M (L 4,)ds = O 


A 
j \ L > R SR I . > 
= (2M ,— R 4)- }+- R 48a,x + HLay, — x + Px 4(x4— nL) . 

By substituting fractional or decimal span-ratios for m,, such as o-r to 0-9, 
equations (18) to (20) may be solved for any rise-span ratio and the influence 
lines drawn. If the springings are hinged, FR , is obtained by calculating moments 

£ A t 
of external forces about B and substituting M , = o in equation (19). For this 
condition of the springings 
H P{(r — m,)L.a,r — x) — v4l(x4— 1,1) 


(a,7, —' x)? 


Example. 

The various factors and ratios for a parabolic arch of uniform thickness can 
be applied in the manner used for arches, the moments of inertia of which vary 
as the secant of the angle of the arch. The procedure in this example may be 
used for other conditions of loading. 

Consider an arch with a force P applied at the springings (Fig. 6). The 


properties assumed are 7 ~; height of columns / L. The moments of 


inertia of the arch and column /, and J, are both equal to J. A, and A, are 
deflections at springings B and C, and C,, D, and C, are fixing moments produced 


at B and C by P. 
. y TE OlE A, . 

A a 61 cA,E i f IEA, om on ye: A, T hen for L a 4’, 

h? L* L? 


, + El : 
S, = arch stiffness ratio , the arch carry-over factor is 


314 


Ae j EI] me 
S, = column stiffness ratio 4°" and the column carry-over factor is 
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Taste I. 





B co. -¥si4=-035166. 
4/7 7 
Ci|-Di Or 
FOr Dilo-c) _ —_~hOwe. 
£(01-c.)~ 882 (Ovecal 223 (0,-c) 


Be (Osc2) 


p 


28624 (OveC2) ek 



































VATSIET(A, A,) = 3°9304(C, — C,). 
72 


04395 B14 
21(A, 


73 


o 


The coefficients of the terms in Table 1 decrease in geometrical form, their 


>-92\2 
ratio being ( *) . The sum of the terms distributed to infinity is the first 
II 


: hs er I 
term of (D, — C,) and (D, + C,) in column A multiplied by 


I 


By substituting 3-9304(C, — C,) for D, and multiplying by 1-045: 

M ap=C, + Fe C;) = x 2°23(D, 4+ C2) }ro4s : 1-408C, 

Similarly 

M p4 = 1-816C, — 1-274C, Mpc, Meg = 1-274C, — 18100, 
M pc 0°637C, + 1-408C,, LH, = Myuz+ Mpa= 3-2 

and LH,= Mep+ Moyo I-QIIC, + 3°224C,. 


0°0390 


H, H, 


(3°00 Cs 3°09C,) 


so that LH, *588(C, — C,) = 3°224C, — 1-g11C. 
rherefore C, = 1-093C, and, as + Hy, Cy, =0°398PL, and C, = 0-364P1 
By substituting these values of C, and C,, 
M ap 0-328PL, M pa 0-259PL, H, 0-587P, 
Mep = O155PL, Mpc =0°258PL and H, = 0-413P. 
By calculating moments about A, Rp = — Ry, = 0-414P. 
As shown in previous articles these moments and thrusts are of value in 


calculating side thrusts and in designing frames subjected to any other loading 
conditions. 
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FAILURE OF WAREHOUSE. 


Failure of a 

[HE requirements of codes of 
in relation to the actual 
structures were discussed by Mr. Boyd 
G. Anderson (an associate partner of 
Messrs. Ammann & Whitney, consulting 
engineers) in a paper presented to the 
annual convention of the American Con 
crete Institute in February last rhe 
following is an abstract of the paper 

[he design of concrete members to 
resist shearing forces and diagonal ten 
sion is not fully understood, and in some 
cases designing according to a code of 
practice has not prevented failures. The 
major differences between American codes 
and those of other countries are that the 
United States and Canadian codes assume 
that the concrete will always participate 
in resisting shearing while most 
European codes require that the whole of 
the shearing force be resisted by rein 
forcement if the permissible shearing 
stress of the concrete is exceeded Che 
German code further requires that rein- 
forcement to resist shearing forces must 
be provided throughout the span. Most 
of the European codes relating to plain 
bars recommend the nominal 
stirrups throughout a member, and 
recommend the bending up of as much 
of the longitudinal 
practicable 

Che do not recognise possible 
principal stresses caused by combinations 
of shearing and high bending stresses, or 
the effect of volumetric changes, or 
other cause of axial tension or 
sion in the member. Nor do they 
the possibility that bending 
stresses may be needed in combination 
with shearing stresses to produce the 
simultaneous participation ol concrete 
and reinforcement that is assumed by 
present design methods 

Strict dependence on codes has resulted 
in an overwhelming number of properly- 
functioning structures, but experience has 
indicated that the designer should not 
rely completely on the minimum require 
ments of codes 

For example, three bays recently col 
lapsed in a warehouse constructed under 
the direction of the Office of Chief of 
Engineers for use by the U.S. Air Force 
The warehouse wide and 


practice 
strength oi 


torces 


use of 


reinforcement 


as 1S 
{ odes 
any 
compres- 


recognise 


was 400 ft 
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Warehouse. 


2000 ft 
Six 


long with beams continuous over 
spans. The building was separated 
by an expansion joint near the centre of 
the width and by double frames of short 
span at 200-ft. intervals along the length. 
The six spans were about 67 ft. long and 
were formed of haunched rigid frames 
rhe collapse occurred in three bays of a 
penultimate Severe cracking had 
been observed in one of the frames prior 
to failure, and this bay was supported by 
temporary shoring but it later failed 
when the adjacent bays collapsed. The 
failure occurred about 1 ft. 6 in. beyond 
the position at which the reinforcement 
the negative bending moment 
curtailed and the calculations in- 
dicated a small positive bending moment 

Inspection indicated that the failure 
the result of a general weakness 
resulting in cracking in the same span 
throughout the building The 
cracks generally developed about a year 
after the application of the full dead load, 
thus indicating that shrinkage and creep 
may not fully taken into 
account. It appeared that the quality 
of the concrete and reinforcement was in 
accordance with the specification and, 
according to tests, had greater strength 
than that assumed in the design 

A study of the building and of test 
beams made to one-third scale suggested 
that the reinforcement to 
resist shearing throughout the length of 
the member 


Span 


to resist 
was 


was 


most ol 


have been 


provision of 


as required by some codes, 
would have resisted the shearing forces, 
but cracking might still have occurred 
unless a sufficient portion of the rein 
forcement resisting the negative bending 
moment extended farther than is 
required by the elastic analysis 
No codes, either American or European 
contain provisions that would have pre 
vented the 


was 


usual 


failure 


Standard for Sands for Plastering. 


BritisH Standard No. 1198, just issued, 
relates to for internal plastering 
with gypsum plasters (with or without the 
addition of lime 


sands 
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JOINTS IN PRECAST FRAMES 


Joints in Precast Frames. 
By C. H. DOBBIE, B.Sc., M.L.C.E., and R. L. WAJDA, Dipl.Ing., A.M.1.C.E. 


JOINTS are necessary in precast arch 
frames in order that the parts may be 
of convenient and weight In the 
design of such joints in a comparatively 
new material it is natural to seek guidance 
from methods used for older materials and 
which have stood the test of time lim- 
ber scarf joints, as in walings (Fig. 1) of 
groynes, have been adapted to reinforced 
concrete in this manner. Scarf joints for 
timber have been used since 2000 B.c. and 
are mentioned in the Naval Accounts of 
Henry VII in 1497 The ends were cut to 
interlocking shapes and held together by 
central hardwood wedges and hardwood 
cramps in tapering and more 
recently by steel bolts, sometimes with 
fishplates Steel bolts are used for con- 
units, recesses being provided so 
that bolt-heads and nuts may be grouted 
to prevent 


s1ze 


holes, 


crete 


corrosion 

he following notes describe research on 
this type of joint undertaken by R. L 
Wajda at Battersea Polytechnic by per- 
mission of Mr W ]. Peck, M.S 
M.1.Mech.} 
Civil and 
assistance 


B.Sc 


Head of the Department of 


Mechanical Engineering, and 
was given by Mr. V. C. Davies, 
M.I.Mech.E., who has an overall 
responsibility for work at the 
College 

Common forms of joint used in precast 
concrete are shown in Fig. 2 (a) and (b) 
Che scarf joint tested (Fig. 3) differs in 
that it is to some extent self-locking, due 
to the notched projections on the sloping 


research 


i. eee 
Fig. 2. Fig. 3. 
faces. This joint was designed to connect 
the parts of a reinforced concrete precast 
gable frame (Fig. 4) of 41 ft. 4 in 
The joints were provided at the estimated 
points of contraflexure of the sloping part 
when carrying dead load only, and wer: 
6 ft. 3 in. from the centres of the vertical 
members (measured horizontally). The 
bending moment at the joint due to dead 
load and the wind was estimated to be 
about 14 ft.-tons 
The concrete used 
nominal mixture with an 
? in. maximum size and a water-cement 
ratio of 0-42, and was compacted by an 
electric hammer weighing 17} Ib 
imparting blows a 


spal 


Was a I 


aggregate ot 


and 
minute The 
compressive strength of test cubes mace 
at the factory was from 5000 to 5500 Ib 
per square inch at seven days and 7000 t 
7500 lb. per square inch at 28 days, but 
cubes made from a small mixture mack 
for the specimen joints had a crushing 
strength of only 3600 lb per square im } 


1600 
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at 28 days. As the tests made with this 
concrete were satisfactory the results are 
published, but it is intended to make 
further tests with concrete as used in the 
work. 

The following 
bending only, (2) 
thrust and bending 
on a compression 
capacity ; 


tests were made, (1) 
shearing, (3) direct 
The tests were made 
machine of 50 tons 

the arrangement of the tests 
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causing failure of the joint by crushing of 
the concrete in the compressive zone was 
22 tons, which produced a uniform bend- 
ing moment of 11 ft.-tons over the central 
3 ft. of the specimen 

An estimate of the bending moment 
causing failure of the corresponding full 
section of a reinforced concrete beam can 
be obtained from Myy 0°33 bd*c, in 
which b is the breadth of the section, d the 








Fig. 6. 


are shown in Figs. 5,6 and 7. The sup- 
ports in tests Nos. 1 and 2 were 5 ft. 
apart and the load was applied symmetric- 
ally at two points 3 ft. apart in test No. 1 
Fig. 8) and at the centre of the joint in 
test No. 2 (Fig. 9). 

Measurements of deflection were made 
at five points equally spaced between 
supports, the load being applied by small 
increments until failure occurred In 
test No. 3 the load was applied 3 in. from 
the axis (Fig. 10) In test No. 1 the load 
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effective depth, and c the strength of 
cylinders (about o-8 of the strength of 
cubes). Thus the ultimate bending 
moment of a reinforced concrete section 
14 in. by 6 in. with concrete having a 
crushing strength of 3600 Ib. per square 
inch is 


0°33 » 13? 3600 


Mutt 


2240 X 12 
35°8 ft.-tons. 
The breaking strength of the joint tested 
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was thus 30°8 per cent. of the breaking 
strength of the beam. 

The maximum deflection at the centre 
of the joint at the moment of failure was 
4 in., and the reiation between the load 
and this deflection is shown in Graph No. 1. 
The almost perfect linear relationship in 
the first part of the curve indicates the 
elastic behaviour of the joint up to about 
6} tons load and is attributed to the 
mortar in the joint. The change of slope 
corresponds to the load at which opening 
of the joint on the tensile side was first 
noted, and may be attributed to the failure 
of the mortar at the bottom of the joint 
The opening of the joint reduced its stiff- 
ness, and, on increasing the load beyond 
6} tons, yielding was observed up to a 
load of about 12tons. With greater loads 
the relation became linear again up to 
failure. Yielding of the joint at loads 
between 6} tons and 12 tons may be 
attributable to the opening of the joint at 
the bottom when the load was 6} tons, 
and the gradual transfer of the moment of 
resistance to the compressive zone and to 
the bolts; this stage of loading corre- 
sponds to the curved part of the load- 
defiection diagram. At the end of this 
stage a hair crack had been formed at the 
point of the notched projection in the 
joint, which shows that the self-locking 
effect was considerable. The linear re- 
lationship between load and deflection 
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Fig. 10. 


beyond 12 tons and to failure probably 
indicates that the combined strength of 
the concrete in compression and the bolts 
in tension was effective until crushing of 
the concrete occurred 

The shearing force at the joint was 
estimated to be about 3 tons. In test 
No. 2 the shearing force at the joint at the 
moment of failure was 5 tons, produced 
by a load of 10 tons at the centre, but the 
failure at that load was caused by crush- 
ing of the concrete in the compressive zone 
and not by shearing. The load factor for 
shearing was then 4 167. The bend- 
ing moment that caused failure of the 
joint was 5 X 2°5 12-5 ft.-tons, which 
is to per cent. greater than the bending 
moment causing failure in test No. 1 In 
test No. 2 the strength of the joint in 
bending was about 35 per cent. of that 
of a monolithic reinforced concrete beam 
of the same dimensions The load- 
deflection curves for this method of load 
ing are shown in Graph No. 2 There was 
a deviation from the linear relationship in 
the curves at all sections measured, and 
the form of the curve for point 4 (the 
centre of the joint) in which, after con 
siderable yielding, the joint appeared to 
stiffen (between loads of 4} and 7} tons 
and then recommenced normal yielding 
indicated that in this case the bolts had 
not been tightened effectively 

In test No. 3 the load was applied at an 
eccentricity of 3 in., which corresponds 
well to the internal forces in the girder of 
a gable frame. (The maximum direct 
force in the girder had been estimated to 
be about one ton.) The direct load caus 
ing failure was 52 tons, which produced a 
bending moment of 52 x 0-25 13 ft.- 
tons. In this test again the failure of the 
joint was due to crushing of the concrete 


347 





H. DOBBIE AND R. I 


DEFLECTION 








10 12 14 16 e@ 20 2 TONS 
LOADING 


GRAPH NO LOAD-DEFLECTION CURVES Test No. 1 











DEFLECTION 


NOT SUFFICIENTLY 
TIGHTENED BOLTS, 
wik* a 


PROBABLE EFFECT OF 


es 





nN 
a 


CP is, ll 12 TONS 
LOADING 


" GRAPH ! 2 LOAD-DEFLECTION Ct 


April, 1950 





(& CONSTRUCTIONAL 
ENGINEERING ——_ 


at both ends of the joint, which is prob- 
ably the result of a small eccentricity that 
created stresses over the 
whole section of concrete The effect of 
bending was comparatively small in this 
test, as is proved by the small deflection 
of o-2 in. at failure 

Comparing the bending moment caused 
by the load at failure and the ultimate 
bending moment of a reinforced concrete 
section of the dimensions, the 
strength of the joint may be assumed to be 
36 per cent. of the strength of 
lithic section 

The conclusions derived from the tests 
are a) The joint can be considered to be 
entirely satisfactory for pre- 
cast members at their points of minimum 


( omprTressi\ e 


Same 


the mono- 


connecting 
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JOINTS IN PRECAST FRAMES 


bending moment. (b) The load causing 
failure of the joimt was different for 
different methods of loading 

In test No. 1 an ultimate load of 22 tons 
caused a bending moment of 11 ft.-tons 
In test No. 2 an ultimate load of 10 tons 
caused a bending moment of 12} ft.-tons 
In test No. 3 an ultimate load of 52 tons 
caused a bending moment of 13 ft.-tons 
Che estimated value of the ultimate bend 
ing moment of a monolithic reinforced 
concrete section of the same dimensions 
14 in 6 in.) was 35°8 ft.-tons, so that 
the strength of the joint may be assumed 
to be 30 per cent. to 35 per cent. of the 
strength of a monolith the 
same dimensions 

c) The joint was able to resist a bend 
ing moment equal to about 30 per cent 
of that resisted by a monolithic 
the same dimensions. The load factors of 
the joint and a monolithic section were the 
same 

d) The failure of the joint was due to 
crushing of the concrete ; the strength of 
the joint can, however, be increased by 
using stronger concrete 

e) The measured deflections 
considered consistent and 

(f) The scarf joint, by providing a 
measure of interlocking, considerably 
increases the overal strength of the joint 

(g) It is very necessary to tighten the 
bolts effectively 

Generally the tests showed that the 
joint was rigid and that the projection 
increased its strength and rigidity rhe 
results indicate that large bending 


section ol 


section ot 


may be 
satisfactory 





B.S. FOR AGGREGATES. 


moments can safely be resisted by the 
joint, so that there is some small freedom 
of choice of the position of the joint. 
Further tests are proposed 

Fig. 12 shows frames with this type of 
joint in a structure built at Coleshill, near 


Birmingham, for Imperial Chemical In- 
dustries, Ltd. 

Mr. C. H. Dobbie was the consulting 
engineer for the structure at Coleshill 
(Fig. 12), and the frames were made by 
Precast Utilities (London), Ltd.] 


The British Standard for Aggregates. 


WE have received the following from Mr. 
Dudley P. Harris, of Ruislip, Middlesex 

I was very surprised to read in the 
penultimate paragraph of the Editorial 
Note in your February number disparag- 
ing references to the recent revision of 
the British Standard for Concrete Aggre- 
gates, which you say “ permits the use 
of sands which were not previously per- 
mitted, and which would have 
rejected by many engineers’’. This is 
a surprising statement to be made by 
what is regarded as our foremost and 
enlightened journal on concrete in this 
country 

The facts about sand are well 
known and make it unnecessary for me 
to repeat that equally satisfactory con- 
crete can be produced with all the sand 
gradings referred to in the revised B.S. 
If some of the sands to which you refer 
were rejected by enginecrs in the past, 
one can only attribute this to the funda- 
mental lack of understanding which has 
existed so long on the various inter-related 
factors which go to make concrete of 
different qualities and properties, and it 
is in keeping with the times that this 
revision has become essential, regardless 
of the fact that original gradings are 
slowly becoming short in supply. 

Gap-graded aggregates are being «sed 
increasingly and with success in normal 
structural concrete, and are regarded as 
an essential feature in major hydraulic 
undertakings where large-size aggregates 
are used. The implications of this are 
clearly related to the inter-relationship 
of particle sizes and must be considered 
on their own merits, but this surely can- 
not be regarded as the lowering of a 
standard, but rather indicates a better 
understanding. 

[In the revised Standard sands in four 


been 


too 


zones of varying degrees of fineness replace 
sands in classes A and B of the previous 
edition, and sand in zone 4 can contain 
10 per cent. more passing a No. 50 sieve 
than a sand in the former class B As 
we stated, many engineers would not 
have used such very fine gradings if 
better were available. This was appar 
ently realised by the compilers of the 
Standard, for it is stated in the foreword 
that sand in zone 4 should not be used 
in reinforced concrete until tests have 
been made to ascertain its suitability 
This warning is given because it is not 
so easy to make good concrete with some 
of the sands in zones 1 and 4 as it is 
with more uniformly-graded sands of 
medium fineness. We suggested that 
this was a standard of expediency, and 
that this was realised by the compilers of 
the Standard is shown in an explanatory 
statement issued with the Standard in 
which it was stated that where only very 
fine or very coarse sands are available at 
a reasonable cost they must be used. If 
engineers were satisfied that such sands 
were suitable they would have used them 
without exhortations to do so from the 
British Standards Institution. There is 
no doubt that by careful proportioning 
such sands will make good concrete but 
as the Standard suggest: by its recom 
mendation that tests be made before sand 
in zone 4 be used in reinforced concrete, 
it is fairly obvious that enginecrs who 
prefer sands of medium fineness moduli 
rather than sands with a high proportion 
of one size will have less confidence in the 
four new zones than in the previous two 
classes. It may also be mentioned that 
the general specification of the Ministry 
of Works prohibits the use of sand in zone 
4 without the permission of the Ministry. 
ED. 
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MEMBRANE CURING 
for all concrete construction 


from 36,000 
Rs ID asec 


Apron and Link Road. 


to 3,500,000 
sq. yds............. 


Photograph by courtesy of Air Ministry. Contractors: Messrs. john Laing 
& Son, Ltd. 


Over 18,000,000 sq. yds. of concrete cured in this country with “‘ Ritecure."" The proved economical 
efficiency of ** Ritecure,"’ ease of application, drastic reduction of labour costs, and the assurance 
of complete curing under any climatic condition, make this material the supreme answer to all concrete 
curing requirements. ‘“‘ Ritecure "’ is backed by 32 years of practical experience in the field of civil 
engineering and public works construction. For full details, test reports, and technical advice, etc., 
write to 


STUART B. DiC 


36 VICTORIA STREET, LTD. 
Genin ane mates eoneet Nae TELEPHONE: LEICESTER 20890 
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We illustrate one of a set 

of steel moulds that we 

designed and supplied to The 

Devon County Council. 

From this one set of moulds « 

the beams were produced 

for Lynmouth High Street 

Bridge, Barbrook Bridge, 

and Hillsford Bridge. 
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STEEL MOULD for 


ceeeee > DOSE-tensioned 
concrete beams 


: B) the most comprehensive 
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‘SterMo} ) mould service in the world 





EXPERTS IN THE DESIGN AND PRODUCTION OF 
SPECIALISED MOULDS FOR PRECAST CONCRETE 


USE OUR SERVICE NOW 
STELMO, LTD., BETHWIN ROAD, LONDON, S.E.5. Telephone: Rodney 5981 
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THE DURABILITY 


OF CONCRETE. 


The Durability of Concrete. 


Tue following notes are abstracted from 
a paper read by Mr. T. Whitley Moran 
recently at the Institution of Structural 
Engineers. The paper gives much de- 
tailed information on the use of gunite in 
the repair of deteriorated concrete struc- 
tures of many types. The paper is given 
in full, with illustrations, in ‘‘ The Struc- 
tural Engineer ’’ for February, 1956. 
The earliest reinforced concrete struc- 
tures were built in this country about 1897 
and the total number of structures built 
by, say, 1910 was not very high. By 
about 1920 reinforced concrete was fully 
established, and many designers and con- 
tractors undertook such work. Contracts 
began to be placed on the basis of com- 
petitive design and on the lowest tender 
irrespective of experience. Margins of 
cover on the steel were sometimes re- 
duced, and as a result many structures 
built in the past thirty-five years have 
proved less durable than their prede- 
cessors 
By 1925-30 a few of the earliest British 
structures had begun to show serious 
deterioration and spalling of the concrete. 
The normal type of deterioration is 
essentially due to rusting of the reinforce- 
ment as a result of inadequate cover or 
porous concrete, or both. The lack of 
cover may be due to careless placing of 
the reinforcement or to bad design 
Damage due to frost and the chemical 
attack of sea-water are seldom critical 
unless the quality of concrete is very bad 
Initially repairs took the form of patch- 
ing with the trowel, a useful but short- 
term expedient. Later, and where the 
damage was more severe, a covering of 
fresh concrete was cast on behind shutters 
This method proved to have a limited life, 
as little bond was obtained, atmospheric 
moisture was not kept from the reinforce- 
ment, the deterioration continued, and 
patches of concrete usually fell off after 
some years. It was in these circum- 
stances that American practice was copied 
and gunite began to be used 
Unfortunately there seems to be no in- 
dication that recent structures are any 
more durable than those built in the first 
decade of this century. In a paper read 
in 1937 the author said, “ It will be appre- 
ciated that defects of the type described 
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above are rarely met with in modern rein- 
forced concrete structures. Present-day 
designers allow more cover over the rein- 
forcement, and contractors are more 
experienced in the placing of reinforce- 
ment and in the precautions to be ob- 
served in forming the concrete.’’ These 
statements were premature and have 
since proved to be only partly true.. Far 
too little attention is paid to durability 
Many structures now have to be repaired 
after a life of less than twenty years. 
There is a vast literature on refinements 
in design and in construction, but little on 
durability, and very little information 
has been recorded on the practical aspects 
of the deterioration and repair of concrete 
structures 

In 1925 interest was mainly concen- 
trated on the cement gun itself, and it was 
recognised as a useful tool for refacing 
concrete. Later, attention shifted from 
the apparatus to the method of using the 
process. By 1935 investigations had 
moved on to the physical properties of 
gunite, and the various means of utilising 
them. The repair of reinforced concrete 
structures was still largely regarded as a 
maintenance operation to be applied 
locally to defective areas, but attention is 
now being gradually transferred from the 
gunite to the structure on which it is pro- 
posed to use it 

Consider, for example, a large ware- 
house which has much external deteriora 
tion but is in very good order internally 
and which would cost {250,000 to replace 
The outside might be scaffolded and 
patched at a cost of £5000, but it would 
later have to be patched again. On the 
other hand it would be possible completely 
to recondition the building with gunite 
for a sum of {15,000 or {20,000 so that it 
would be sound for forty or fifty years 
Similarly a wharf or bridge might be 
renovated for about one-fifth of the cost of 
reconstruction 

There seems to be no reason why the 
average reinforced concrete structure 
should not have a life of a century if it 
were completely re-surfaced, say twice, 
in that period. This conception of the 
complete renewal and refitting of old con- 
crete structures is far removed from the 
ideas of twenty-five years ago, and is by 
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far the most important structural use of 
gunite to-day. 

By 1937 several clear principles had 
been discovered when assessing repair 
problems in which there were genuine 
structural defects. For example, dealing 
with water is an engineering problem and 
the remedy must be applied on the water 
face if it is to have any permanent value. 
Sometimes this can be done by pressure 
grouting, but often it is better to devise 
means of underdrainage or of leading the 
ground-water away downhill or to a sump. 
It is absolutely essential to diagnose the 
cause of the trouble accurately, otherwise 
the remedy may be completely ineffective. 
If a structure is leaking through cracks, 
the cause of the cracks must be ascer- 
tained and if possible steps taken to pre- 
vent the cracks recurring. Until this is 
done it is futile to try to stop the leak 
by plugging the cracks; that would be 


Retaining Walls 


AN unusual type of wall made with pre- 
cast concrete units has been used in the 
construction of a road near Naples where 
the gradient transversely to the direction 
of the road is steep and the ground loose. 

Two types of units were used, one form- 
ing the wall and the other providing an 
anchorage (Fig. 1). The interstices were 
filled with loose material to stabilise the 
wall. The units have at one end a lug 
that is interlocked with projections on the 
slabs that form the face of the wall and at 
the other end they are Y shape. At the 
face of the wall the transverse Y-shaped 
units and the longitudinal slabs are 
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mere!y treating the symptoms and not the 
disease. 

After the diagnosis has been made and 
confirmed by borings or tests, the problem 
presents two separate aspects, namely the 
repair of the damage and the removal of 
the cause. The damage is always visible, 
but the cause is usually not apparent and 
very often the client cannot understand 
why money should be spent on work that 
seems to him to be unnecessary. For 
example, the visible defect may be the 
breaking off of pieces of concrete, thus 
exposing the steel reinforcement. This is 
due to the rusting of the steel and its 
subsequent expansion. The rusting is 
nearly always due to too little cover. An 
effective repair can be carried out by 
simply replacing the concrete that has 
fallen away, but this procedure would not 
result in any increased cover to the steel 
and the trouble would soon recur 


of Precast Units. 


secured by steel bars passing vertically 
through holes in the interlocking lugs 
(Fig. 3). 

The wall was built on a foundation of 
stones placed in iron baskets, or gabions. 
For curves in the road of less than go ft. 
radius the walls were built with curved 
units and the Y-shaped units were adjusted 
in size to suit. The parapet was also pre- 
cast and fixed to the overhanging kerb 
(Fig. 2). 

The foregoing is abstracted from Techni- 
cal Digest No. 396, produced by the 
European Productivity Agency, of an 
article in “ Asfalti Bitumi Catrami”’, 
March-April, 1955. 
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‘VIBROCON’ 
VIBRATING 


TYPES 
SVO 45—1%” dia. 
SVO 60—23” dia. 
SVO 70—23%” dia, 


... and now the SVO 35 1;' diameter 


; : s : Greater strength. 

Now you can use internal vibration Set one Lemme: 
Greater density and 

in complicated, close rein- homogeneity. Less 





forced sections! With the SVO 35 ‘Vibrocon’ shrinkage. Greater 


resistance to frost. 

Poker, “Vinget introduce the Better bond 
between concrete 
and reinforcement. 
diameter capable of delivering the Better bond at 
construction joints 


only poker vibrator of such small 


power and the punch equivalent to a larger 

machine. The Winget ‘Vibrocon’ SVO 35 
Poker Vibrator can be powered by electric 
or petrol drive unit, and is completely inter- 
changeable with the whole range of Winget 
Poker Vibrators. Let us give you a working 


demonstration of the SVO 35 on your site. 


Another useful Addition! 


To simplify movement, power 
units with turnable base and the 
portability of a wheelbarrow 
can be fitted. 


WINGET LIMITED - ROCHESTER - KENT 
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333 Simplex Cast-in-situ Concrete Piles were used in the foundations 
of the Municipal College Extensions in Anglesey Road, Portsmouth 


Architect to the City of Portsmouth: F. Mellor, Esq., F.R.I.B.A. 


Write for Illustrated Brochure 


SIMPLEX GONGRETE PILES ito. 


26 BRECHIN PLACE, SOUTH KENSINGTON, LONDON, 8.W.7 


Telephone: Fremantle 0035-6 
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A FLUE BUILT IN REFRACTORY 


CONCRETE. 


A Flue Built in Refractory Concrete. 


REFRACTORY concrete is being increas- 
ingly used in the construction of furnaces 
and kilns and for other purposes where a 
material is required that will withstand 
large and rapid fluctuations of tempera- 
ture. Refractory concrete consists of 
high-alumina cement and crushed fire- 
brick aggregate. As the work will be sub- 
jected to great heat, the reinforcement 
comprises bars of small diameter or a 
mesh, but it is advisable not to use re- 
inforcement if plain concrete is suitable. 
The following notes and the accompanying 
illustratiofis relate to the construction in 


refractory concrete of a flue 60 ft. long 


Fig. 1.—Shuttering in Position. 


by 6 ft. high by 6 ft. wide for Fry’s Metal 


Foundries, Ltd 

The bottom of the trench was covered 
with refractory concrete about 6 in. thick, 
and twelve to sixteen hours later wooden 
shuttering was erected at one end. The 
top of the shutter was covered with water- 
proof paper to facilitate its removal. 
Refractory concrete was then tamped 
around and over the shutter to a thickness 
of 6 in. to 12 in. depending upon the im- 
posed load and the amount of insulation 
required heavy trucks would 
pass over the flue a layer of steel mesh 
(Fig. 2) was placed in the top slab. When 
the concrete had set (in a few hours) the 
shutter was pulled along the trench for 
casting successive parts of the flue no 


Because 


Fig. 2.—Concreting in Progress. 
joints were provided. Flue junctions and 
changes of section were formed by shutter- 
ing, the angles usually associated with 
firebrick construction being eliminated 
with consequent economy. Openings for 
cleaning and inspection were formed by 
the shuttering The concrete comprised 
1 part of cement to 6 parts of crushed fire 
brick with a maximum size of 1} in. For 
concrete about 6 in. thick the proportions 
recommended are : Coarse firebrick } in 
to }in., 2 cu. ft. ; fine firebrick } in. down, 
2 cu. ft high-alumina cement, 1 cu. ft 
In flues where the temperature does not 
exceed, say, deg. ( crushed clay 
building bricks or tiles may be used as 
aggregate. Greater heat insulation may 
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A FLUE BUILT IN REFRACTORY CONCRETE. 


be obtained by covering the outer face of 
the flue with insulating concrete made 
with high-alumina cement and foamed 
slag, vermiculite, calcined diatomite, 
crushed insulating bricks, or other ma- 
terial with good insulating properties cast 
integrally with the refractory concrete. 

Refractory concrete is mixed and 
placed in the same way as ordinary Port- 
land cement concrete. The aggregates 
are, however, generally porous and must 
be soaked with water before use. This 
is generally done by placing the aggregate 
in the mixer with a liberal quantity of 
water and rotating the drum for four or 
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five minutes. Excess water is then 
drained off and the cement added, fol- 
lowed by more water to produce the 
required consistency. Curing by sprinkler 
or wet sacks should be started as soon as 
the concrete is hard enough to permit this 
to be done and continued for twenty-four 
hours. 

The aggregate is generally scrap fire- 
bricks that are rejected when furnaces are 
re-lined, and which are crushed to the 
required size. Such aggregate crushed 
and graded ready for use is also available, 
as also is a dry mixture of such aggregate 
and cement. 


‘** Lift-slab ’’ Method used for Six-story Building. 


At the annual convention of the Ameri- 
can Concrete Institute held in February 
last, Mr. James M. Minges described the 
method of building a hospital, with five 
stories and a solarium on the roof, now in 
course of construction at Winsted, Conn. 
The floor slabs measure 43 ft. by 182 ft. 
by 8} in. thick, and the roof of the solar- 
ium measures 41 ft. by 80 ft. by 8} in. 
thick. The structure is 62 ft. high and is 
supported by fourteen flanged columns 
14-in. wide. The slabs are cantilevered 
on all four sides during erection. The 
slabs are prestressed and are designed as 
two-way flat slabs; the columns are 
spaced across the building to balance the 
positive and negative moments 

The prestressing cables are post-ten- 
sioned. Each cable comprises ten high- 
tensile wires of o°196 in. diameter in a 
sheath of 1 in. diameter. Most of the 
cables are continuous for the full width or 
length of the slabs, and are nearer the top 
of the slab at the columns and nearer the 
bottom at midspan. The cables are 
grouted before the slabs are lifted. When 
the slabs are hoisted to the required 
position they are secured in position by 
pins of 1} in. diameter while welding is 
being carried out; this frees the lifting 
equipment to proceed with the next slab. 
It is believed that this method will reduce 
the lifting time from about four weeks to 
two weeks. 

The columns are erected in two parts. 
The top slabs for the building are first 
lifted to the top of the lower part of the 
columns and temporarily secured. The 
slabs for the lower floors are then fixed in 
position, and while the lower slabs are 
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being welded to the columns the top parts 
of the columns are erected and the upper 
slabs lifted to position. 


Road Improvement in Wales. 

It is proposed to start immediately on 
the improvement of nearly two miles of 
roadway and bridges on the London—Fish- 
guard road (A.48) at a cost of £394,000. 
From Lonlas there is to be a roadway to 
Liansamlet Square ; the carriageway will 
be 30 ft. wide and there will be two foot- 
paths each 10 ft. wide. The three 
bridges over the Morriston branch rail- 
way, the river Tawe, and the Swansea 
canal will be widened. The work is to 
be carried out by the Swansea Borough 
Council. The bridges, which will cost 
£88,000, have been designed by the 
Borough Engineer. 


New Road and Bridge at 
Bridgwater. 

THE Ministry of Transport and Civil 
Aviation announces that work is to start 
immediately on the construction of a new 
road bridge over the river Parrett at 
Bridgwater, Somerset, as part of a new 
road, costing £260,000, to ease traffic con- 
gestion. The new road, which will be 
530 yd. long, will have two carriageways 
20 ft. wide, a central space 4 ft. wide, 
and two footpaths each 15 ft. wide re- 
ducing to 8 ft. on the bridge. The bridge 
will be of reinforced concrete and have 
a length of 160 ft. in three spans. ‘The 
design is by Messrs. Mouchel & Partners, 
Ltd., and the contractors are Sir Lindsay 
Parkinson & Co., Ltd. The road work will 
be done by the Somerset County Council. 
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FIREPROOF FLOORS 


The most adaptable System of Suspended Hollow 
@ Concrete Floor and Roof Construction for large @ 


and small spans. 


Smith’s Two-Way Reinforced 
Floor for distribution of point 
loads with efficiency and 


Showing Two-Way Reinforcement 
and Hollow Concrete Blocks laid 


on Trianco Telescopic Centers. 
Mustrating the continuous Soffit 


with natural Key to which plaster 
readily adheres without hacking or 
other preparation to form finished 
ceiling. 
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STERNSON 
No. 300 


Some views of the open-air swimming pool at the Skegness Holiday Camp. 
By kind permission of Messrs. Butlins Ltd. 


waterproofing concrete 
with Sternson No. 300 


Practical experience on a large number of water-containing structures has proved 
that STERNSON NO. 300 provides the most dependable means of obtaining 
a dense and impermeable concrete which will resist heavy water pressures. 
The list of important contracts on which STERNSON NO. 300 has been specified 
includes Swimming Pools, Factories, Harbour work, and underground structures 
of all types, and cement renderings on housing estates, etc. STERNSON NO. 300 
is an integral waterproofer which can be used with confidence for all forms of 
concrete construction, and for providing a waterproof rendering for existing 
concrete and brick surfaces. STERNSON NO. 300 is a water repellent. It 
increases the tensile and crushing strengths without retarding the setting action. 
It increases the workability of the mix, thus permitting lower water-cement 
ratios. Full technical information on STERNSON NO. $00, and expert advice 
on all concrete waterproofing problems, are available on request. 


STUART B. DICKENS, LTD. 


36 VICTORIA STREET, LONDON, 8.W.1. TELEPHONE: ABBEY 4930 
WORKS: OLD MILTON STREET LEICESTER. TELEPHONE : LEICESTER 20390 
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PROTECTION AGAINST EROSION BY 


THE SEA. 


Protection against Erosion by the Sea. 


PROTECTION against the effects of rough 
seas is difficult because of the unknown 
forces to be resisted. A rough surface 
assists in breaking up the waves and 
provides a more efficient breakwater than 
a plane surface, and gaps between adja- 
cent blocks are advantageous in per- 
mitting relief of the suction exerted by 
receding waves. This knowledge has 
been utilised in the design of a precast 
concrete block known as a “ Tetrapod ”’, 
which was used in the new sea defences 
in Holland after the great storm of 1953, 
and which has also been used in the 
construction of breakwaters in North 
Africa. The blocks (Fig. 1) consist of 
four intersecting truncated cones and are 
used in several layers. Those used for 
the seaward protection of a jetty at 
Safi, Morocco, weigh 25 tons and have 
a total height of about 11 ft. Among 
the advantages claimed for the blocks 
is that sliding is almost eliminated be- 
cause of the absence of plane surfaces, 
that the legs interlock when movement 
takes place thus rendering further move- 
ment less likely, and that porosity of the 
work is always assured. 

The blocks were cast in moulds made 
of sheet steel 6 mm. thick, formed of 
three parts that could be bolted together 
(Fig. 2) and four caps closing the ends 


of the truncated cones. The concrete 
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Fig. 1. 


was a I 2:5°5 mixture with a water 
cement ratio of about o-5; the density 
is about 150 lb. per cubic foot, and the 
crushing strength of 8-in. cubes was about 
4250 lb. per square inch at 28 days 
Each leg is reinforced by nine longitudinal 
bars of about }-in. diameter and two 
hoops of $-in. bars. The lifting hook is a 
1}-in, bar extending about 7 ft. 6 in. into 
one leg. Consolidation of the concrete 
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was by internal vibrators and the casting 
of one block required about two hours. 
The blocks used in Morocco were designed 
by Ateliers Neyret-Beylier et Piccard- 
Pictet of Grenoble, France, and are des- 
cribed by M. Y. Bars in a recent number 
of the French journal “ Travaux ”’ 


BACK NUMBERS OF 


“CONCRETE and 
CONSTRUCTIONAL 
ENGINEERING” 


The Publishers frequently have 
enquiries for back numbers of 
“Concrete and Constructional En- 
gineering,’’ generally from univer- 
sities and _ similar institutions 
abroad. Readers who have copies 
published before 1954 (either bound 
or unbound) which they no longer 
require are invited to send a list 
of the dates to the Publisher, 
Concrete Publications, Ltd., 14 
Dartmouth Street, London, S.W.1. 
Generally at least the published 
price can be offered for such back 
numbers. 


“CONCRETE SERIES” 


BOOKS on CONCRETE 


For a complete catalogue giving prices in 


sterling and dollars, send a postcard to: 


CONCRETE PUBLICATIONS, Ltd. 
14 Dartmouth St., London, S.W.! 


AGAINST EROSION BY THE SEA. 


(CONCRETE) 


IMPERIAL COLLEGE OF SCIENCE 
AND TECHNOLOGY 
Department of Civil Engineering 
Bursaries in Concrete Technology 


NOTICE IS HEREBY GIVEN that the election 
to Bursaries in Concrete Technology, tenable as 
from October, 1956, will take place in June, 1956 

Candidates must hold a degree in Engineering at 
the time of taking up the award, and must also 
have a good knowledge of the theory of structures. 

Bursaries are cf the value of {460, out of which 
the College Tuition Fee of {60 has to be paid; the 
amount may be increased to a maximum of {760, 
depending on the qualifications and length and 
nature of industrial experience. The Bursary is 
for the normal College session extending from 
October until the following June 

The course will be postgraduate, and Bursars who 
successfully complete the course will be eligible for 
the award of the Diploma of the Imperial College 
(D.L.C.). 

Applications must be received on or before 
rst June, 1956, by the Derwry Reoistrar, City 
axp Gui_ps Coi.ece, Exhibition Road, London, 
S.W.7, who will, on written request, send full 
information and application forms 


The International Association for 
Bridge and Structural Engineering. 


Tue fifth congress of the International 
Association for Bridge and Structural 
Engineering will be held at Lisbon from 
June 25 to July 2, 1956. The subjects 
to be discussed include Loading and 
strength of bridges and structures, Slabs 
and curved members in reinforced con- 
crete, Welded steel structures, Structures 
of steel and light alloys, and Reinforced 
and prestressed concrete. Full details 
may be had from the Secretary of the 
Association, Federal Institute of 
Technology, Ziirich, Switzerland. 


Swiss 


FOR SALE. 


Steel tubes and fittings. Sizes to 10 ix 
Bath Street, London, E.C.1 


FOR SALE. 
E. Stermens & Son, Lrp., 
Clerkenwell 1731. 

FOR SALE. Steel guttering, ironwork, and sheet metal 
work. E.Stersens & Son, Lrp., Bath Street, Clerkenwell, 
London, E.C.1. Clerkenwell 1731 


FOR HIRE. 
FOR HIRE. Lattice steel erection masts (light and 


heavy), 30 ft. to 150 ft. high, for immediate hire. Bris 
man’s, 21 Hobart House, Grosvenor Place, London, S.W.1. 


April, 1956. 
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WIREWELD reinforcement is a high tensile steel fabric, manufactured from 
Cold Drawn steel wire, electrically welded at all intersections, to B.S. 1221, 
Part A. Made in square mesh and oblong mesh, it gives maximum strength 
with a minimum of metal. 

WIREWELD reinforcing fabric in the floors means less thickness of the floors 
and greater loads on the floors. With greater flexibility of planning and more 
space for use, WIREWELD represents both an initial and cumulative economy. 


A PRODUCT OF TWISTEEL REINFORCEMENT LTD. 


LONDON ; 43 UPPER GROSVENOR STREET, W.1 (GROSVENOR 1216) BIRMINGHAM: ALMA STREET, SMETHWICK, 40 (SMETHWICK 1991) 
MANCHESTER: 7 OXFORD ROAD, MANCHESTER, | (ARDWICK 1691) GLASGOW 19 st VINCENT PLACE, GLASGOW, Cc. I (crTy 6954) 
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MISCELLANEOUS ADVERTISEMENTS. 





Situations Wanted, 3d. a word : minimum, 
7s. 6d. Situations Vacant, 4d. a word: 
minimum, 10s. Other miscellaneous adver- 
tisements, 4d. a word: 10S. minimum. 
Displayed advertisements, 30s. per column 
inch. Box number 1s. extra. The engage- 
ment of persons answering these advertise- 
ments is subject to the Notification of 
Vacancies Order, 1952. 


Advertisements must reach this office by the 
23rd of the month preceding publication. 











SITUATIONS VACANT. 


SITUATIONS VACANT. Senior reinforced concrete 
designers wanted by leading reinforced concrete engineers 
and contractors. Must be fully conversant with Code of 
Practice, L.C.C. Bye-Laws, and able to design light-framed 
structures from estimating stage to final details. Five- 
days’ week. Pension scheme. Progressive position. 
Starting salary from {900 upwards according to ability. 
This year’s holiday arrangements honoured. Juniors also 
required, similar conditions. Write Box 4172, ConcreTz 
AND CONSTRUCTIONAL ENGINEERING, 14 Dartmouth Street, 
London, S.W.1. 


SITUATIONS VACANT Assistant structural engineers 
required with experience of reinforced concrete design 
Experience of precast techniques advantageous. Salary 
according to experience and qualifications. Apply in 
writing to Tecunicat ManaGer, Tue Scortisn Construc- 
tion Co., Ltp., Sighthill Industrial Estate, Edinburgh. 


SITUATIONS VACANT Reinforced concrete detailers 
and detailer-draughtsmen required by consulting engineer, 
Westminster Progressive salary scales and five-days’ 
week. Applicants with a minimum of two years’ experience 
should write, giving full particulars,to A. E. Breer, 96 St 
George’s Square, London, S.W.1 


SITUATION VACANT. Reinforced concrete design 
engineer required by specialist reinforcement designer 
suppliers. A.M.1.Struct.E. essential, preferably with con 
structional experience. Permanent superannuated position 
with scope for advancement. Write or telephone Rom 
River Co., Ltp., St. Richard’s House, Eversholt Street, 
London, N.W.1. Euston 7814. 


SITUATION VACANT. Civil engineering draughtsman 
required for work in London office of large civil engineering 
contractors. Work of varied nature, with scope for 
initiative and advancement. Commencing salary {600- 
{800 depending on experience. Five-days’ week and 
luncheon vouchers. Pension scheme operates. Box 4228, 
CONCRETE AND CONSTRUCTIONAL ENGINEERING, 14 Dart- 
mouth Street, London, S.W.1. 


SITUATIONS VACANT Designer-draughtsmen and 
juniors required by concrete specialists for both prestressed 
and reinforced concrete work. Excellent prospects for 
the right man, attractive salary, pension scheme, and 
sports club facilities. Apply in writing, giving age, full 
particulars of training and experience, to the Personne. 
MANAGER, Prerneap Encineerinc Division, Tae Unit 
Construction Co. Lrp., 34 St. James's Street, London, 
S.W.1 


THE TRUSSED CONCRETE STEEL 
COMPANY LIMITED 
ENGINEERING DEPARTMENT 
Applications are invited from Reinforced Concrete 
Designers and Detailers for work in the Company's 
Head Office in London (near Waterloo Station), 
and its Birmingham, Glasgow, and Manchester 
Design Offices. Five-days’ week. Pension and 
Profit Sharing Schemes are in operation. Please 
apply, giving full details of age, education and 
previous experience, to the ENGINEERING MANAGER, 
Truscon House, 35-41 Lower Marsh, London, 

S.E.1. 


JOHN LIVERSEDGE AND 
ASSOCIATES 
CONSULTING STRUCTURAL ENGINEERS 


invite immediate applications for the following 
positions 


SENIOR ENGINEER DESIGNERS fully quali 
fied and experienced in Civil and Structural 
Reinforced Concrete Engineering. Structural 
steelwork experience desirable. Accustomed to 
full responsibility and supervision of staff. Prefer 
able age limits 28-35. Salary range {1,000-{1,500 


DESIGNER-DRAUGHTSMEN for varied types 
of reinforced concrete work. Minimum standard 
HNC Salary range {600-{900. 


DRAUGHTSMEN with experience of neat and 
expeditious preparation of reinforced concrete 
arrangements and stecl details. Salary to suit 
capabilities 


5-days’ week, luncheon vouchers, good working 
conditions. Full details to 


42, Portland Place, London, W.1. 


SITUATION VACANT Consulting engineers, West 
minster, require assistant experienced in the design and/or 
detailing of reinforced concrete bridges. High salary, inter 
esting work and excellent prospects. Write stating age, 
qualifications, and full details of experience. Box 4235. 
CONCRETE AND CONSTRUCTIONAL ENGINEERING, 14 Dart 
mouth Street, London, S.W.1 


SITUATION VACANT Reinforced concrete assistant, 
with some knowledge of design, required for engineer's 
office of a firm of architects and engineers. Interesting 
prospects for a man requiring varied experience. Write, 
giving full details and salary required, to Ronatp Warp 
& Partners, 29 Chesham Place, London, S.W.1, or 
telephone Mr. Farr.ie, Belgravia 3361. 


SITUATIONS VACANT Twister. REINFORCEMENT, 
Lrp., have vacancies for designers and detailers in their 
London drawing offices Apply, stating experience, to 43 
Upper Grosvenor Street, London, W.1 


SITUATION VACANT Structural engineering draughts 
man required by consulting engineers for reinforced con 
crete work of varied nature. Good salary and conditions. 
AtaN MarsnHatt & Partners, 115 Gloucester Place, 
London, W.1 


SITUATIONS VACANT J. Mewlem & Co., Ltd., have 
vacancies in their concrete laboratory for a concrete 
engineer and an assistant concrete engineer These 
positions are permanent and form an excellent opportunity 
for the right type of man Salary according to age and 
experience. For the junior position, previous experience 
in this type of work is not essential as adequate training 
will be given. Apply, giving all details in own hand 
writing, to Box 4253, CONCRETE AND CONSTRUCTIONAL 
ENGINEERING, 14 Dartmouth Street, London, S.W.1 


SITUATION VACANT Precast concrete foreman or civil 
engineer required for initiating and supervising yard layout 
and production of prestressed precast concrete fencing 
components Salary {1600 per annum, free passage, free 
quarters, 3 months’ leave at end of 15 months’ tour 
Write Box CC 491, L.P.E., 55 St. Martin's Lane, London, 
W.C.2 

SITUATION VACANT Young designer-draughtsman 
wanted by small firm in Bloomsbury. Close contact with 
construction projects offers relief from tedious routine 
Box 4245, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, London, S.W.1 


SITUATION VACANT. Part-time assistance required by 
Westminster consultants for detailing of concrete bridges. 
Liberal remuneration for experienced structural draughts 
man. Writein confidence, stating age and details of experi 
ence, to Box 4256, CONCRETE AND CONSTRUCTIONAL 
ENGINEFRING, 14 Dartmouth Street, London, S.W.1 


SITUATION VACANT Senior designing engineer re- 
quired by consulting engineers in London. Capable of 
taking charge of reinforced concrete projects. Permanent 
position, interesting work Box 4259, CONCRETE AND 
CONSTRUCTIONAL ENGINEERING, 14 Dartmouth Street, 
London, S.W.1 
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SITE AGENTS 


Required for Building and Civil Engineering con- 
tracts in various parts of the country. Applicants 
will be expected to have sound supervisory experi- 
ence on a wide variety of contract work. Pro- 
fessional qualifications are required for those seek- 
ing senior Civil Engineering appointments. Full 
mobility essential. Age 30-50. Salary com 
mensurate with experience and qualifications. 
The company has an established policy of employ 
ment security, and men who prove themselves can 
expect advancement and permanent pensioned 
employment 


Applications in writing to: 
Personne. Manacer (S.A.5.), Jonn Laine ann 
Sow, Limrrep, Building and Civil Engineering 
Contractors, London, N.W.7 


SITUATIONS VACANT. Several designer-detailers re 
quired, with reinforced concrete experience, to work at 
Liverpool. Salaries up to {800 per annum according to 
experience. Five-days’ week. Superannuation scheme 
Permanent positions with excellent prospects. Reply with 
full particulars. Box 4251, CONCRETE AND CoNnsTRU< 

TIONAL ENGINEERING, 14 Dartmouth Street, London, 
S.W.1 


SITUATIONS VACANT. Draughtsmen required, experi 
enced in designing or detailing reinforced concrete struc 
tures, foundations, and other civil work. Maximum 
assistance given in obtaining accommodation. Apply 
stating age, experience, etc., quoting Ref. D, to Asumore, 
Benson, Pease & Co., Stockton-on-Tees 


SITUATIONS VACANT. Reinforced concrete designers 
and detailers required for offices opposite Victoria railway 
station. Opportunity of rapid advancement in expanding 
department. Five-days’ week, pension scheme, et 
Reply, stating age, experience, and salary required, to 
Mawacer, Rernrorcement Derartment, T. C. Jones & 
Co., Lrp., Head Office, 91-95 Wood Lane, London, W.12 


Opportunity for Senior 
Reinforced Concrete Designers... 


PRO gh ARR aN IS 
to join the staff of 


There are vacancies for competent 
designers at our Head Office and 

at most of our design offices in 
LONDON - BRISTOL « LEEDS «: LIVERPOOL 


NEWCASTLE - GLASGOW - DUBLIN 


THE BRITISH REINFORCED CONCRETE 
ENGINEERING CO. LTD., STAFFORD 
Chief Engineer: AP Mason, B.Sc, M 1.0.2, M 1. Struct. BM .ASCE 
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CHIEF DESIGNER/DRAUGHTS- 
MAN, capable of controlling a 
medium-sized drawing office, re- 
quired for London Head Office of 
a Firm of Reinforced Concrete 
Engineers and Contractors. Ap- 
plicants should be qualified, and 
must possess complete knowledge 
and wide experience of Reinforced 
Concrete frames and al! building 
construction. 


The post is permanent and pen- 
sionable, and carries a salary of 
£950 /£1,100 per annum, according 
to qualifications and experience. 


Write full particulars. Box 4252, 

CONCRETE AND CONSTRUCTIONAL 

ENGINEERING, 14 Dartmouth Street, 
London, S.W.1. 


SITUATIONS VACANT Prestressed Concrete Engineers 
required. Should have a minimum of two years’ general 
experience in structural or civil engineering. Must have 
structural sense and imagination, and be able to think 
Will be required to conceive, calculate, draw, bill, specify 
and supervise construction with increasing responsibility 
Permanent man required, good prospects. Starting salary 
{800, but dependent upon experience and qualifications 
Previous prestressing experience not vital. Write, giving 
full particulars, to THe Pre-Srressep Concrete Co., 
171 Victoria Street, Westminster, S.W.1, or telephone 
Tate Gallery 8161 
SITUATIONS VACANT. ‘ Twister.’ Reiwrorcement 
Ltp., have vacancies in their Birmingham and Glasgow 
drawing offices for reinforced concrete designers and 
detailers. Five-days’ week. Pension scheme. Lunching 
facilities Apply in writing, stating experience and salary 
required, to Curer EnGineer at either Alma Street, 
Smethwick, 40, Staffs., or 19 St. Vincent Place 


Glasgow, 
Cr 


LONDON COUNTY COUNCIL 
ARCHITECT'S DEPARTMENT 


As a result of regrading of positions and salary 
increases, there are 0; pportunities in the Architect's 
Department for STRUCTURAL ENGINEERS 
Grade II ({987-41,184); Grade III (¢775-4087 
and Assistants ({620-4818 There is a full pr 
gramme of interesting work. Promotion is by 
merit. Starting points in the various scales may 
be according to qualifications and experience 
The department is able to offer experience of the 
highest value and, to those interested, good pros 
pects of a permanent career in the public service 
1) Structural Engineering Division 

A few good designers required at Grade II 
level, also engineers Grade III and a few 
resident engineers Grade III. Vacancies fox 
a number of engineering assistants 
District Surveyors’ Service 

Vacancies for structural engineers at Grade 
Il, Grade II1, and assistant level 
Application forms and further information 

obtainable from The Arcurrect (AR/EK/DSI 
County Hall, London, S.E.1 385) 


(Continued on next page 
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MISCELLANEOUS ADVERTISEMENTS. 
(Continued from previous page.) 


PORT OF LONDON AUTHORITY 


The Port of London Authority invite applications 
for positions in their Drawing Office, as (a) Senior 
Technica! Assistants and (6) Leading Technical 
Assistants for reinforced concrete design. Com- 
mencing salary according to experience, within 
the scales (4) {700 by varying increments to 
£1,075 per annum and (6) {600 to {750 per annum. 
Qualifications :—For (a) Higher National Certi- 

ficate for salary scale {700 
to {890 per annum. 
Corporate membership of 
Institution of Civil or Struc 
tural Engineers for salary 
scale {920 to {1,075 per 
annum 

For (6) Ordinary National Certi- 
ficate in suitable subjects 

Some experience in steelwork 
design is also desirable 

Applications, giving age and full details of 
qualifications and experience, should be addressed 
to the Estas.isument Orricer, Port of London 
Authority, Trinity Square, London, E.C.3 


LONDON COUNTY COUNCIL 
ARCHITECT’S DEPARTMENT. 


Applications are invited from persons who have 
successfully completed a course of study which is 
recognised by the Institution of Civil Engineers as 
exempting them from Final Parts I & II of the 
Institution’s examination and who are prepated to 
serve for two years under agreement in the 
STRUCTURAL ENGINEERING DIVISION in 
order to complete their practical training as 
required by the Institution of Civil Engineers. 

Candidates must be not more than 25 years of 
age. The starting salary will be in the scale 
£620-{817. There are two vacancies. 

Application forms, returnable by 16th April, 
1956, from Tae Arcaitect (AR/EK/GSE/«), 
County Hall, London, S.E.1. (519) 


SITUATIONS VACANT Reinforced concrete draughts 
men required in civil engineering department of Tue 
Coprre Co. (G.B.), Lrp., 140 Piccadilly, London, W.1 
Colliery structures of interesting and varied character. 
Some experience necessary, and knowledge of design 
advantageous. Staff pension scheme. Five-days’ week. 


SITUATIONS VACANT. Draughtsmen who are anxious 
to obtain design experience are invited to apply for vacant 
positions on the permarent staff of a firm of specialists in 
reinforced concrete and hollow tile floors. Working con- 
ditions are good, and a non-contributory pension scheme 
is in operation. Write, giving the fullest information, 
including salary required, to Box 4254, ConcRETE AND 
ConsTRUCTIONAL EnGinesrinc, 14 Dartmouth Street, 
London, S.W.1. 


SITUATIONS VACANT. Reinforced concrete detailers 
required with good experience of foundations and framed 
structures. Five-days’ week, pension scheme and luncheon 
vouchers. Apply to E. J. Coox & Co. (En~ciweers), Lrp., 
54 South Side, Clapham Common, London, S.W.4 


SITUATIONS VACANT 
Civil engineer designers, designer-draughtsmen, 
engineering draugh m and pl “g staff, required in 
Midlands. Good prospects. Pension scheme. Apply, 
stating age, training, experience, salary required, and 
when available, to Ropert M. Dovctas (Contractors), 
Lrv., 395 George Road, Erdington, Birmingham 23 


Desigr. and planning staff. 


civil 
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LONDON COUNTY COUNCIL 


ARCHITECT'S DEPARTMENT 
Vacancies for Engineering Assistants (up to £818) 
and Engineer Grade III (up to £987) in the Struc 
tural Engineering Division. Work includes steel 
rvork and reinforced concrete design and detailing 
for Council’s buildings Particulars and applica 
tion forms from Arcurrect (AR/EK/SE/3), The 
County Hall, London, S.E.1 


1275 


DRAUGHTSMEN (STRUCTURAL 
ENGINEERING) 


Vacancies exist with the Industrial Group 
Headquarters of the U.K.A.E.A. in the Design 
Offices at Risley, near Warrington 


Duties : 


To assist in the design and detailing of buildings, 
structures, and services in connection with the 
Atomic Energy programme 


Qualifications and Experience : 


Applicants should be at least of National Certi 
ficate standard, and preference will be given to 
holders of H.N They must have had practical 
and drawing-office experience in steel and/or 
reinforced concrete design and detail 

Salary : 

£478 (at age 21) rising by annual increments of 
approximately {30 to {748 per annum, with a 
possibility of a merit addition of up to {50 within 
the maximum of the grade 

Good prospects of promotion. 

The Establishment works a five-days’ week and 
successful candidates may be eligible for excess 
travelling expenses, lodging allowance, and paid 
leave for studies up to Higher National Certificate, 
where appropriate. 


Leave: 


Twenty-four working days annual leave plus nine 
days public and privilege holidays. 

Successful candidates if under 55 will be required 
to join the Autbority’scontributory pension scheme. 

Suitably qualified persons are invited to send a 
POSTCARD, quoting reference 1359 for form of 
application and further particulars, to Recruitment 
Officer, Industrial Group Headquarters, Risley, 
near Warrington 


Closing Date 2oth April, 1956. 


SITUATION VACANT. Chief draughtsiman required by 
firm engaged in design of reinforced concrete and supply 
and fixing of steel reinforcement, to take charge of rapidly- 
expanding drawing office near Victoria Station, London 
Applicants must have had similar experience and prefer 
ably have some commercial knowledge. Very good pros 
pects for right man. Five-days’ week, pension scheme, 
etc. Write, stating age, experience, and salary required, 
to Box 4258, Concrete anp ConstRUCTIONAL ENGINEER 
inc, 14 Dartmouth Street, London, S.W.1 


SITUATIONS VACANT. Design engineers, draughtsmen, 
and detailers, with experience of reinforced concrete or 
structural steelwork, required urgently for permanent 
positions in consulting engineer's offices. Steady expan- 
sion of firm provides opportunities for suitable candidates 
to undertake responsiole posts covering all aspects of design 
work, or to broaden their experience and capabilities, on a 
generous salary scale. Box 4260, Concrete anp Con- 
STRUCTIONAL ENGINEERING, 14 Dartmouth Street, London, 
S.W.1. 

SITUATION VACANT. Draughtsman required by con- 
sulting engineers, Westminster, for reinforced concrete 
bridge work. Salary up to {800 per annum according to 
ability. Interesting work and excellent prospects. This 
year’s holiday arrangements honoured. Write, stating age 
and details of experience, to Box 4257, CowcreTE AnD 
ConstructionaL Encrneertnc, 14 Dartmouth Street, 
London, S.W.1 
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THESE ARE A FEW 

CONTRACTS IN Up and down the country Tentor Bars 

WHICH TENTOR BARS q ; : 

ARE NOW BEING USED: are supplying the sinews of 

1. Trades Union Congress ' _ tomorrow's buildings. Backing 

Memorial Building, London. this success are sound reasons: high 
vainenen: 


David du R. Aberdeen & a, standards of tensile and bond 
Lendon 


eee ey ll strength; savings of up to 15°, of the cost 
Ove Arup & artners, London. (WE of plain rounds; first-rate 
Sir Robert McAlpine & Sons service, delivering bars in straight 
Te eae : cut lengths or bent to ycur requirements. 


the Steel Co. of Wales, nr. Swansea. * The facts and figures endorse these 
rcAttects : ‘ 


Sir Percy Thomas & Son, arguments. Let us send them to you. 
Consulting Engi s: 

Ww. 5S. Atkins & Partners, 

London. 

Contractors : 


R. M. Douglas (Contractors) 
Ltd., Birmingham. 


ec GBB GR TENTOR BAR: 


C.J. Pell & Partners, ( ¥ Company Limited 


Contractors: 
C. F. Kearley Ltd., 
London. 


$,0e.4 Devs ~aemle % . 43 Upper Grosvenor St., London, W.1 


and Wi chards: Telephone: GROsvenor 8101 


Tentor is manufactured by Guest Keen & 
Nettlefolds (South Wales) Lted., Cardiff; 
McCall & Co. (Sheffield) Led., Ternple- 
borough, Sheffield; The United Stee! 
Companies Ltd., Sheffield. 
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" CARDIFF ye 
BRISTOL LONDON 
Specialists in Reinforced Concrete Design 
and Suppliers of Reinforcement, with 
Design and Branch Offices strategically 
placed throughout the British Isles 


REINFORCED CONCRETE IS 
CONSTRUCTION AT ITS BEST 
for experienced 


engineers in several 
of our design offices. 


i - 
ESR OT LAT 


The British Reinforced Concrete Engineering Co. Ltd., Stafford 





M-w. 791 
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